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JoEAU VERITAS

| ORDER NO.

] TESCRIPTIONS MATERTAL REHARK
BOZY A216-WLH
CAP A215-WCH
GAP GASKET JeSPW » GRAFPHITE
CAP_(Q-RING WVITON LAED)
EaP BOLT ALF3-B7H
CAB MNUT ALYd - 2HH
HALL, AJS-CFEM
SEAT RIFE
41 \"SEAT FOLBER AP 76 31%/A45L LF OR
SEAT SPRING [NCOREL, X730
SEAT [-RiNG VITOM (REDY
ENERGIZER Ag76-316
"|'SEAT_FIRE SAFE SEAL GRAPHITE
SPACER PIFE -
SHER AZTG-316_
THRUST WASHER [ al6ss + PIFE
STEM IRT HEARING JIESS _+ PIFE
STEM AUSHING A276- 316
o4 BUSH INKER O-RING VIION 1AEDY
53 UsH OUTER O-RING VITON CAEDD
a0 RUNNION ASTE=3lE
al RUNNION TOVER AlLT
53 RUNNION DRY BEARING 1635 + PTFE
o4 COVER GASKET 63PNV + GRAPHITE
&3 COVER O-RiNG VITON CAER)
&8 COVER BOLY A193-B7M
&7 COVER NUT AlD4-2HM
Tia STEM COVER FIRE SAFE SEAL GRAPHITE
708 STEM FIRE SATE SEAL SRAPHITE
e STEM COVER A0S
7a STEM COVER BOLT AtY3-37M
74 STEM _COVER NUT. ALGA-aHM
76 WIFER SEAL MER
B0 LEVER / T-~BAR TUBE A395 2 A% LEVER DF.
a2 STOPPER AZ40-3M6_ LEVER. DP,
83 T-8AR SOCKET A395 LEVER U8
a4 LEVER DR T A193-BaM LEVER OP.
85 STHPPER 804, T A193-pUM LEVER [P
B LOCKIHG PLATE AZ40-TE LEVER DP.
90 NAMEPLATE AZAU-316
92 ANTI STATIC SPRING iNCONEE X-750
943 BRAIM PLUG HEES
34 BLEED VALVE 31638
. Shell 2726 Psi{ 157 KgfCm?)
Hydraulic Test - ]
Back Sect : 1630 Psi{ 117 Kg¥Cm?)
Pneumatic Test ISeqt 80 Psi{ & KgfCm?)
Seat Ring Stellited _ (#6)
Wedge Stellited (#6)

Valve Finishing

Phasphatized

End Connection

Socket Weld (ANSI B 16.11)

1
[ 2 r Rev. No. Description REV'D | APP'D
| TTLE CAST STEEL 2-P BALL VALVE
CLASS 600 FLG'D FULL PORT
. Refer to] ASME 816.34|Fig No. DG, Nol 0711275101
. - End |Conngetion] ¥EIGHT} QTY
Sizg¢ |eB | L | LIl L2l a |H Tag No. |} ; ;
(inch) i PY P N ; oC | oon ] (ka) i (pes) ‘ rawn byl |.C.JUNG [ Chk'd by ] K.HJUNG JAppd by | H.G.PARK
X2 | 49 | 292 - [ 120 [450 [ 195 0 49 | 165 | 921254 | 7.0 [ 127.0| 8-819 | 23 lCUENT :
3X3 | 74 | 386 | - 1140 | 450 | 240 . 74 | 210 | 1270[ 318 | 7.0 [ 1683 B-022 | 44
§x4 |00 | 432 | — | 180 | 500 | 285 100 | 275 | 157.2| 381 | 70 [ 21581 8926 | 72 &> S W I Valve Co., Lid.




Energy & Proeess

TYPE APPROVAL CERTIFICATE FOR GATE VALVE
No. 940013/3-TC-01

BN, Iob Retl . -
inspection orderac to B V. by (1)) S Vaive Co. Lid.
#1023-2 Cwanyang 1-dong Dongan-gu. Anvang-gi, Gyeonggi-do. Korea
Manufacturer | SWI Vatve Co. Ltd,, Korea

o

e pddressae of 1 iginal of thee cartificate |

Description of the Supply / Subject of inspection ;
Product : Forged Steel Gate Valve

Size of Tested Valva © 17

Materiai of Tesied Valve - ASTM ATDSN

Class of Testad Valve : #1500

Stem Diarmeter | 14 6 rom

Tighiness class | below 100ppm

Endurance class | 1500cycles

Temperature range | Room lemperature ip +260°0
Packing Adjustment number - 0

P MG pant ol the supply =il io Be ins YECiEG)
i PR e

Teis gerificate covers e whole of the speply (B YES (no ma

Scope of the BV, Survey :

- Witness for Type Test of Fugltive Emission Test

This supply complies with the following applicable document () :
- APEB22 Type Tesling of Process Valve Packing for Fugitive Emissions

w4 snd endy for parts of the document(s) whish concern the carification or the relevant servics provides by Buredu Verilas

ased list)

Wil encisaures (Fisted! Dnly pages of eneiasuras (o0 pons of pages) which nre stan

fMarking and Stamping on the itams; NONE
Farticulars or commenis:

This 1= to certfy that the following valves have been inspectd B Ve _\\end fcund o he satisfactory in

The Fugitive Emission Test in accordance with API 822 Firsd/

Date of Issuance ; 24-Mar-2011 issted by -
Date of last inspaciion © 02 to 04-Mar-2011  Name* K. M!

Sign: e
Lowation of inspestion | BY-Korea, Seoul Office

Thig

ditins of Senvdess of Burs

g Verdal
ne 3 1 Brresu Veriias




FUGITIVE EMISSION TEST
REPORT

REPORT.ND. SWI-FET-15

|sSUED DATE 16, Mar.2011

CHECKED By ManNJONG Ko

(TAT) ACCEPTANGE TESTING
< APl 622 >

FUGITIVE EMISSION PROTOTYPE | APPROVED BY | Yongeyvo,Cro

Page 1 of 3

PROTOTYPE TEST FOR VALVE
ACCORDING TO APl 622 FIRST EDITION , AUGUST 2008.

- Fugitive Emission Test equipment specification
1. Manufacturer : SWI VALVE CO. LTD.

2, Address : 1023-2 Gwanyang 1-dong Dongan-gu,

Anyang-si, Gyeanggi-do, Korea

3. Date of Test : 02™ Mar, 2011 to 04" Mar, 2011

1. VALVE SPECIFICATION

Valve size & type

GATE Valve A105N/13CRFS RF 1500#
BBRB 1"

Material of Valve A105N
Valve class 15004
Stem diamater 14.6 mm

Giand packing type

Graphite Braided Packing+Graphite Motded Packing

Model No. : PILLAR 8715+ 6619

Packing material

GRAPHITE, GRAPHITE+INCONEL WIRE

Operating torque

S1N/m

Stroke 24.3 mm

2. TEST CONDITION

Test pressure 208-256 bar
Test medium He 99%
Check medium He 99%
Test temperature RT/ 260TC

Test equipment

Fugitive emission test equip. manufaciured by

SWIVALVE CO. LTD.

Leakage measurement equipment

Helium Detector( ALCATEL Maodel ASM142 series)

Sampling methed

Random

Valve repacking before test

0

. : & -
Insutation of test valve Heating Jacket used /‘;’ﬂ‘f//fﬂy/ﬁ\
Actuator Geared motor A i
FORM-FET-01 1 SWIVALVE CO.LTD.



AP STANDARD 622

A 1- Fugitive Emissions Test Report Summary

AP Sid 822

Fugitive Emissions Testing Report Number: SWl- FET-15

Application Profile : Check Cne

[. Rotating

& Rising

Manufacturer: SWIVALVE CQ. LTD.
Description: Gate A105 #1500 RF 1*

Testing Facility: SWI Factory
Technician: ManJong, Ko

Start date: 02

March,2011

Completion: 047 March, 2011

Gland Load
Information psi.

Gland Nut Torgue :29 ft-ibs

Saurge:

M Manufacturer Dale: 11" Feb,2011

1 Distributor

Packaged:
Indicate New or
Current Product

7 New
¥l Current

Notes concerning Instaflation instructions

Testing Profile Detalls

Leak Reference Flats Adjustad-
measurement Temperature{ C) Gland Nut Reference A
Test Segment {ppm) Temperature(C) at packing gland Torque ft-lbs Height {mm)
Day 0 Room temp. Room temp. 29 14.49
0 Room temp. Room temp.
Start, Ambient 0 Room temp, Room termp.
0-250 cycles 4 Room femp. Room temp.
P=256(bar) 4 Room temp. Room femp.
2 Room temp. Rocm temp.
High Temperalure 25 260C 2200C
250-500cycles 29 X0C 220G
36 260¢C 220C
P=208(bar) i N
37 260C 220C
38 2607C 2207
12 Room temp. Room temp,
Day2
. 26 Room temp, Room temp,
Start, Ambiant
28 Room temp. Room femp.
500-750 cycles 34 Room temp. Room temp.
P=256(bar) 32 Room temp. Rogom temp.
42 Room temp. Room temp.
High Temperature 53 260C 220
750-1000 cycles 58 2606 220¢C
58 260°C 220C
P=208(bar) . .
62 260°C 2200
65 2807TC 220°C
48 Room temp. Room termp,
Day3
43 Raom temp. Room temp.
Start Amblent 49 Room temp, Room temp,
© 1000-1250 cycles 61 Roem temp. Room temp.
P=258(bar) 89 Roam temp. Room temp.
740 Room temp. Room temp.
High Temperature 73 2807T 2207
1250-1500cycles 3 280°T 2200
83 260C 220C
P=208(bar) [ ‘
89 260C 220¢C
92 260°¢C 220C

A grgph depicting the test profile with associated leak checks and reajustments shail be provide by the testing authority.

174

FORM-FET-01

&

SWIVALVE CO.LTD.



AP} Btd 622

Emissions Testing Report Summary

Test Number: SWI-FET-15

Test Date; 02 10 04™ MAR , 2011

Packing Materizl: Graphite, Graphite+ inconel wire

Style Number:

Packing Manufacturer: PILLAR €715+ 6610

Saurce of Sample: GATE A_105NM JCRFS RE1500£ BB RE 17

Test Packing Cross-section: Rectangle

Labeoratory Name: SW1{ LABORATORY

Logation of Test: SWI FACTORY

Packing Gland QD and {D(at the packing):

OD=23.9 0= 14.2

Packing Gland Bolt Diameter= 7.9 mm

Number of Mechanical Cycles: 750

Packing Compression % of Free Height= 80%

Torque on Gland Nuts{ each side}=29/29 (ft-Ibs)

Mumber of Thermal Cycles: 750

Maximum Test Pressure: 256 bar

Non-applicable

Number of Readjustmants:

Mechanical Cycles Prior to Readjustment:

Packing Configuration: Graphite + Graphite with inconel wire
Bumber of rings testsd: 7

Cirele the Following

square, circular, vee)

Solid or split

Braided

Die formed

Spool stock

Wire or other reinforcement

Corrosion inhibiter &lype

Show Sketch of Packing Installation-define each ring:

Other
TEST CHECKED BY: | TEST APPROVED BY :
Man Jong . Ko Yong Pyo, Cho
- W
DATE: MAR 16'" , 2011 | DATE: : MAR 16", 2011
FORM-FET-01 3 SWI VALVE CO.LTD.




TYPE APPROVAL CERTIFICATE FOR GATE VALVE

No. 940013/3-TC-02
8.V Job Ref 330403003

Inspection ordered to BV, by {1} SWi Valve Co. Lid.

“

#1023-2 Gwanyang 1-dong.Dongan-gu. Anvang-si. Gyasonggi-do, Korea
Marnufacturer : SWi Valve Co., Ltd., Korea

{11 the adoressee of the arigina! of this cerlificale -

Description of the Supply / Subject of inapection :

Froduct: Forged Steal Gate Valve

Bize of Testad Valve | 17 :

Material of Tested Valve - ASTHM A 105N

{lass of Tesied Yalve #1600

Stem Diamstar: 148 mm

Tightness class | BH

Erndurance clasa COZ(15000ycies)

Temparaiure class | 1400°C

Valves Qualified zceording to sizes  up to 2" (Stem Dia. - 7.2 10 26.2 mm)
Valvss Qualified according to pressure ratings - #1560, #200, 4600 450 2, #1500
Valves Qualified according to tghiness class : BH

Valves Qualified according to Endurance class - COZ{1500cyciss)

Valves Qualifled according to temperature class  Room temperature to +400°C
This cemficate covers tha whele of the supply [ YES ino marz inspestion plannad) [ NO {pat of the supply stith 1o b2 inspectad)

Scope of the BV, Survey :

- Witness for Type Test of Fugitive Emission Test

This supply complies with the following applicable document (s) : (2
- 1S0 158481 Industrial Valves-Measurament, Test and Qualification Prosedure ‘or Fugitive Emission

{2

(2) and only for parts of the documenis) which cancarn the cerffication ar the relevant sarvice provided by Buraau Vedtas.

List of enclosures: Test Report for Fugitive Emission Test -——eveeer B Pages
(or reference Lo encinsed Hsi)

The centificate 5 vald ingetne: with an

sosures {f lsted). Only pages of enciosures (o pans of pages) winch are stamped. are considered 35 pan of s cerdicate.

Marking and Stamping on the items: NONE
Particulars ar commants:

This is to cenlity that the faliowing valves have been inspe
The Fugitive Emission Test in accordance with 150 15844

Date of Issuance | 24-Mar-2011 Issued by 2
Date of last inspaction . 02~03-Mar-2011 Name : K. M.

Sign :
Lacation of inspection  BV-Korea, Seoul Office

This cerificata is delivarared wit
Cz Cerrficat 230 délvrs




FUGITIVE EMISSION TEST
REPORT

RePORT.No. SWI-FET-14

IssuED DaTE 16.MAR. 2011

CHECKED By ManJonNG KO

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
< 150158481 >

AprroVED By | YoNGPYD,CHO

Page 1 of 6

PROTOTYPE TEST FOR VALVE

ACCORDING TO IS0 15848-1 Edition 2006

- Fugitive Emission Test equipment specificatian
1. Manufacturer | SWiVALVE CO, LTD.

2. Address : 1023-2 Gwanyang 1-dong,Dongan-gu,

Anyang-si, Gyeonggi-do, Korea

3. Date of Test : 2™ MAR,2011 to 3 MAR,2011

1. VALVE SPECIFICATION

Valve size & type

GATE Valve A105N/13CRFS RF 1500#
BB RB 1"

Material of Valve ATO5N
Valve class 1500#
Stem diameter 14.6 mm

Gland packing type

Graphite Braided Packing+Graphite Molded Packing

Mode! No, : PILLAR 6715+ 6610

Packing material

GRAPHITE, GRAPHITE+INCONEL WIRE

Operating torque

51N/m

Strake 24.3 mm

2. TEST CONDITION

Test pressure 174-256 bar
Test medium He 99%
Check medium He 89%
Test temperature RT/ 4007C

Test equipment

Fugitive emission test equip. manufactured by

SWIVALVE CO. LTD,

Leakage measurement equipment

Helium Detector{ ALCATEL Model ASM142 serles)

Sampling method Random

Valve repacking before lest 0 oYy s .

insulation of test valve Heating Jacket used KETTU‘H”E"N}:SS;F- R
e L

Actuator Geared motor § I PATE f_fjﬁ?f’-/b‘—’f/

FORM-FET-01 SWIVALVE CO.LTD.



ReporT.Ng, SWI-FET-14

FUGITIVE EMISSION TEST  [icsicnpare | 16.MAR 2011

REPORT CHEGKED By | ManJong Ko

APPROVED BY | YONGPYD,CHO

FUGITIVE EMISSION PROTOTYPE ]
(TAT) ACCEPTANCE TESTING Page 2 of 6
<18015848-1 >

s

3. CONDITION FOR CYCLING TEST

Number of step tast cycles 4

Number of cycles for step 125

Number of step test cycles 2

Number of cycies for step 500

Number of step cycles at high temperature 3

The duraticn of the cycle stroke 14sec. {open 2" +stem movement 8°+close 27

4, DOCUMENTATION USED

industrial Valves- Measurement test and qualification procedures for fugitive emission Spec. 180
15848-1 Edition 2008,

5. TEST RESULTS

Test results are recorded in manufaciures test report from next page.

FORM-FET-01 SWIVALVE CO.LTD,




FUGITIVE EMISSION TEST
REPORT

RepoRrt.No. SWI-FET-14
1ssUED DATE 16.MAR 2011
(CHECKED By Mandong Ko

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING

<15015848-1 >

AFPROVED By

Yaneryo, CHO

Page 3 of 6

6. TEST STEPS

The below graph spacifies fluctuation of the 3 factors over total of 13 test steps.

600

500 |

400

300 °

200

100

7. TEST TABLE

The following table describes total of 13 steps and leakage rates in order.

TEST FROM ROOM TEMPERATURE(-29°C ~+407C)

7 8 9 10 N

13

STEP

to +4G0C,

Cyc!e .
i wams Pressure(Bar)

Temp.{C)

. ,{g% . géé

£ /Mtzi‘: / pted

Step 1. PRELIMINERY TESTS AT THE ROOM TEMPERATURE

Pres.(BAR) Body Temp.(C) | Body-Bonnet Packing leakage
Leakage{PPM) (atm x om® x 57
256 Room. Temp. 0 5.8 x10°

Step 2. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres.(BAR} Body Temp.(T} Facking leakage
(atm x cm’ x §7)
125 256 Room. Temp. 7.5 x10®
FORM-FET-01 SWIVALVE CO.LTD.



RePORT.NO. SWI-FET-14

FUGITIVE EMISSION TEST SSUED DATE | 16.MAR 2011
REPORT CHECKED BY ManJong, Ko

APPROVED BY | YoNGPYO,CHO

FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING
< [S015848-1 >

Page 4 of &

Step 3. STATIC TEST AT THE SELECTED TEST TEMPERATURE 460°C

Pres.(BAR) Body Temp{T) Packing leakage
(atmx cm®x s7)
174 400 8.8x10°¢

Step 4. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 400°C

No. of Cycles Pres.(BAR) Body Temp.(C) Packing leakage
(atm x cm®x s7)
125 174 400 9.3x%10°

Step & INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

Pres.(BAR} Body Temp.(T) Packing leakage
(atm x cm® x §7)
256 Room. Temp. 8.6x10°%

Step 6. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

Nc. of Cycles Pres.(BAR) Body Temp{T) Packing leakage
(atmx cm® x 57)
125 256 Room. Temp. 9.3 x10°

Step 7. STATIC TEST AT THE SELECTED TEST TEMPERATURE 400°C

Pres{BAR) Body Termp.(C) Packing leakage
(atm x em®x 5
174 400 1.2 x10%

Step 8. MECHANICAL CYCILE TEST AT THE SELECTED TEST TEMPERATURE 400C

No. of Cycles Pres(BAR) Body Temp.(C) Packing leakage
(atm x cm®x §7)
125 174 400 1.4 x10°

- In this point, One Packing adjustment is taken for re-tightening.
Step 8. INTERMEIATE STATIC TESTS AT THE. RCOM TEMPERATURE

Pres {BAR) Body Temp.(C) Packing leakage Packing torque
Nm
256 Roam temp. 8.7 x10°® 39
FORM-FET-01 SWIVALVE CO.LTD.




RerorT.No. SWI-FET-14

FUGITIVE EMISSION TEST ISSUED DATE | 16 MAR. 2041
REPORT CHECKED By ManJong Ko

APPROVED BY | YONGREYD,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
<15015848-1 >

Page 5 of B

Step 10. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

MNo. of Cycles Pres.{BAR) Body Temp.(C) Packing leakage
(atmxcm x g
500 256 Room. Temp. |11 x10®

Step 11. STATIC TEST AT THE SELECTED TEST TEMPERATURE 400T

Pres (BAR) Body Temp (T} Packing leakage
(atm x cm®x 57)
174 1.2 x10°

Step 12. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 400T

No. of Cycles Pres.(BAR) Body Temp (T} Packing leakage
{atm x em® x g%
500 174 400 1.6x107

Step 13. FINAL TEST AT THE ROOM TEMPERAURE

Pres (BAR) Body Temp.(C) Body-Bonnet Packing leakage
leakage(PPM) (atm x em® x s
256 | Room Temp. 36 9.7 x10*

POST TEST EXAMINATION

No visible damage or wear on stem packing area

FORM-FET-01

SW1 VALVE CO.LTD.



RerFORT.NO. SWI-FET-14

FUGITIVE EMISSION TEST IsSUED DATE | 16.MAR. 2011
REPORT CHECKED By ManNJong Ko

APPROVED BY | YonGPYo,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT) ACGEPTANCE TESTING
<15015848-1 >

Page B of 6

ACCEPTANCE TIGHTNESS CLASS

CLASS B

Body & bonnet gasket seal

=50 ppmv

Stuffing box stem seal

£10*mgxs 'xm™)
Equivalent to

£5.86x10"atm x cm? x s7)

Maximum allowable tightness leakages based

with .

on actual dimensions o

- stuffing box packing seal ; stem diameter 14.6 mm

f stuffing box packing seals

CLASS B

Stuffing box stem seal

(atm x cm® x 87)

Stem diameter{ 0.0146m } xmx5.6x 10

= 2,57 x10° (atmx cm® x 57

Conclusion ; values observed quality valve to ;

TIGHTNESS CLASS : BH

With cne packing adjusted<SSA1=> far re tightening

ENDURANCE CLASS :
CO2 1,500 cycles

TEMPERAUTRE CLASS:
Room temperature to 400T

Performance class : ISOFE  BH- CO2 - SSAT - t- (400°C)-CL8A0- ISO 15848-1

TEST CHECKED BY :

TEST APPROVED BY :

Man Jong ; Ko

S

=

4)2{1/,%1%’4-./&’6 4

Yong Pyo. Cho

DATE: MAR 16", 2011

DATE: : MAR 16™ , 2011

FORM-FET-01

SWIVALVE CO.LTD.




SWiValve Co,, Lid.

Farr 22 613 Gary 1

= 5 Hoatl affice § Plat T 010232 Guanyatup-tag: Dongen-gu,

o = 4 . Bevpanzg w Gyennagih o, Bosea Tl 481 38 424 100 Tax 82 51 401 1434
% P F ranit #: Gy $
LTS

% Ay,
T+ 82 37 G ZEE I3 Fax ¢ B2 3T G4 FUB wrwawssiva.can

TEST/INSPECTION CERTIFICATE

Lyatk -3, Tvesngg - da. Fosad

CERTIFICATE NO.

100088-3

PROJECT NAME / NO: Fugitive Emission Test Sample

DATE : 2011. 02. 11

SWI ORDER NO. : 802010100089

CUSTOMER/CLIENT Sl Valve Co., Ltd. PO NO.:
Hydrostatic Test |Air Test I
Class | oo {kgicm?) (kgicm?) Materials(ASTM) Dimen |Visual |Functi
TAG NO. ITEM DESCRIPTION | Press {inch) Qty -sion |Inspe | -onal Result
-ure shel | Seat! | oo Body & Seat Ring Stermn Wedge/ Disc |Check | -ction | Test
Backseat Bonnet (Seat) {Ball)
GATE VIV RF 1500# 1" 392 N.A/289 : 6 A105HN A278-410/HF A276-410 A217-CAtSMHF | GOOD [ GCOD | GOOD | ACCEPTED

Remarks 1. These standard for inspection conform to AP 598

2. HF : STELLITE NO. 6 Hard Facing

Witnessed / Reviewed by Customer Rep.

WE HEREBY CERTIFY THAT THE RESULTS MENTIONED ABCVE ARE TRUE AND CORRECT IN EVERY DETAIL

Q.A Manager

SWI-FORM QA-013

Tofl
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|- 7 Wedge 1
i 3 Seol D.im_a 13
4 GStem 150
5 Gasket 304 Hoop
£ - Boanet Forged 5 A
7 o Bonnet Boit Alioy 5 AT
& . Gland Focking Groph
10 Giond Stoir
o 11 Glond tlonge Forgec Steel
=17 12 Giond MNut Carban Steel
_ 13 Giond Balt Aoy Steel
=1 15 Yoke Sleeve 1380 Stainlass Slesl
\m 11: Handwheel thallaahle lron
17 Mama Plaote AT
- \13 19 Handwhesl Nut Carbon Olee!

]
oo

Hydraulic Tesl

N R oo

Pn F‘U]Tlé] tie 'i‘eset

Szat P]ng
) Wedge
e o~ ) Valve Finishing 7
‘ e Fnd Connection S

H L o W Port End Comnection . Yeight QY Valve No.

Dia - : c  {Kg) (pes) Rev., Mo Gssmi}., tion REV'D

e N 55 5 VLS PORGRED STEEL GATE V2 ’fi?- CLASS |

86 102 8.4 1410 g7 2 ;
a5 107 g5 17,55 4.7 5 BB 08 & Y SW U‘D HOKED POKY

153 B6 Y. 9.5 21.75 9.7 20 _ L Reler to. AR '

186 02 114 12,7 2745 12,7 34 TED Do by .3

BES 117 140 18.0 33,80 12.7 5.8 § ’

s - - en po— in s . 7 ENT

&7 133 165 310 4252 127 L_J.} i

267 133 165 31.0 4855 12.7 - T :
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Eneruv & Process

TYPE APPROVAL CERTIFICATE FOR GLOBE VALVE
"_ No. 840013/3-TC-03
BV, Jcb Rs¥:330.1030.03

ingpaction ardered to BV, by (1) SW! Valve Co. Lid.

#1023-2 Gwanyarg t-dong. Dongan-gu Anyang-si. Gysonggi-do, Kores
Manufacturer : SWI Valve Co. Lid., Koraa

the addrasses of e onginal of this certificate

Description of the Supply / Subject of inspection ;
Product : Forged Stes! Globe Valve

Size of Testad Valve 1"

Matsrial of Tesled Valve - ASTHM A105N

Class of Testad Valva : #1500

Stem Diameter . 186 0 mm

Tightness class | below 100ppm

FE“dUI’E"\DC class © 18500y cles

Temperature range . Room temperaturs fa +280°0
Packing Adjustment number : 0

This certitcate covers the wihois of the supply: Bl YES {no maore nspeotion plensed T1 NO (part of ibe supply st o be Inspacted)

Scope of the B.V. Survay :
- Witnsss for Type Test of Fugitive Emission Test

This supply complies with the following appltcabie document (s) ;

- AP B22 Type Testing of Process Valve Packing for Fugitive [sﬂlSSuDI‘S
(2% andd oniy for parts of the documen: is} which concarn the certification of the relavant service nrovidsd by Buresu Veriles

List of enclosures: Test Report for Fugitive Emission Test -—omm-m— 3 Pages

tor referance to enclosed st
The certdicats iz valid ngether with enciosuras {if

1y Ony pager of engl

a3 {or pans of pages) which aw siamped, ar soasidersd as par of {35 cerbficsie

Marking and Stamping on the items: NONE

Particulars of commentis:
This is to cerify that the following valves have been inspecied by Bureau Veritas and found to be satisfactery in

The Fugitve Emission Testin agcoidance with AP 822 First Edmon August 2006,

Date of issuance - 24-Mar-2011 lssuad by .

Date of Jast inspection © 18 to 20-Feb-2011 i\ame KoM i;f/\\}, V

Sign .
Location of inspection | BY-Korea, Saoul Office




FUGITIVE EMISSION TEST | rorrie. | SWIHFET17

IgsuEn DATE 16.MAR.2011
REPORT
CHECKED BY ManJong, Ko

FUGITIVE EMISSION PROTOTYPE [APPROVEDBY 1 Yongevo,Che

(TAT) ACCEPTANCE TESTING P ,
< AP1 622 > age 1 of 3

PROTOTYPE TEST FOR VALVE
ACCORDING TO APt 622 FIRST EDITION | AUGUST 2006.

- Fugitive Emission Test equipment specification

1. Manufacturer : SWi VALVE CO, LTD.

2. Address : 1023-2 Gwanyang 1-dong,Dongarn-gu,
Anyang-si, Gyeonggi-do, Korea

3.  Dateof Test: 18" Feb,2011 to 20" Feb,2011

1. VALVE SPECIFICATION

Valve size & type

GLOBE Valve A105N/M13CRFS RF 1500#
BERB 1

Material of Vaive AT05N
Valve ciass 8004
Stem diameter 168.0 mm

Gland packing type

Graphite Braided Packing+Graphite Molded Packing

Modet No. : PILLAR 6715+ 6810

Packing material

GRAPHITE, GRAPHITE+INCONEL WIRE

Operating torgue

51 N/m

Stroke / Angle 7.8 mm

2. TEST CONDITION

Test pressure 208-256 bar
Test medium He 99%
Check medium He 99%
Test temperature RT/ 2607C

Test equipment

Fugitive emission test equip. manufactured by

SWIVALVE CO. LTD.

Leakage measuremeant equiprment

Helium Detector{ ALCATEL Model ASM142 series)

Sampling method

Random

Valve repacking before test

0

Insulation of test valve

Heating Jacket used

Actuator

Geared motor

FORM-FET-01

) SWIVALVE CO.LTD.




AP| STANDARD 622

A.1- Fugitive Emissions Test Report Summary

[API Std 622
Fugitive Emissions Testing Report Number: SWI-FET-17
Application Prafile : Check One Manufacturer: SW1 VALVE CO. LTD.
" Rotating 1 Rising Description: Globe A105 1500# RF 1"
Testing Facility: SW1 Factory “
Technician: ManJong, Ko Source: E r\gént{fbacturer Date: 77 FEB,2011
! Di
Witness: Ki-Man , Kim 4 SHEIRLE
Start date: 18™ FEB,2011 Gompletion: 20" FEB, 2011 Packaged: |
! " Nt - I Indicate New or _ New |
G(and :.:ad ' Gland Nut Torque : 28 ft-lbs Current Product 4 Current |
F\nmrmatmn psi.
Notes concerning installation instructions
Testing Profile Details
Leak f Reference Flats Adjusted-
measurement Temperature( C) Gland Nut Reference A
Test Segmant {ppm) Temperature( C) at packing gland Torque ft-lbs Height {(mm)
0 Room temp. Room temp. 28 44.5
Day1
0 Room temp. Room temp.
et Ambiet 0 Room temp. | Roomtemp.
1
0-250 cycles 4 Roomtemp. | Room temp.
P=256(bar) 4 Roomtemp. | Room temp.
6 Roomtemp. | Room temnp.
High Temperature 22 260C 220C
250-500cycles 2 i 220€
35 2607C 220°C
P=208(bar} ) ;
36 260C 220C
[ a8 260°C 220C
| 10 Room temp. Room temp.
Day2
22 Room temp. Room temp.
Statt Amrehit 24 Room temp, Room temp.
500-750 cycles 3 Room temp. Room temp.
P=256(bar) 36 Room temp. Raoom temp.
41 Room temp. Rcom temp.
High Temperature 49 260¢C 220Cc |
750-1000 eycles 52 260°C 2200
52 280¢C 220C
P=208(bar) i . }
57 260¢C 220°C
59 260C 220¢C
43 Reoom temp. Rgom temp.
Day3
45 Room temp. Room temp.
Start, Ambient 48 Room temp. Room temp.
1000-1250 cycles 55 Room temp. Roam temp.
P=256(bar) ‘ £7 | Room temp. Room temp.
62 Room temp. Room temp.
High Temperature 68 260C 220C B
1250-1500cycles L 2t 2200
78 260¢C 220¢C
P=208{bar) . 5
79 260C 220¢C
B85 260C 220C
| Agrgph depicting the test profile with associated leak checks and reajustments shall be provide by the testing authority.

FORM-FET-01

no

SWIVALVE CO.LTD.



AP Btd 622

Emissions Testing Report Summary

Test Number: SWI-FET-17

Test Date: 187 to 20" FEB, 2011

Packing Material: Graphite, Graphite+ inconel wire

Style Number:

Packing Manufacturer: PILLAR 6715+ 6610

Source of Sample: GLOBE A165N/13CRFS RF BB RB 1500%# 1

Test Packing Cross-section: Rectangle

Laboratory Name: SWI LABORATORY

Location of Test: SWiFACTORY

Packing Gland CD and ID{at the packing}:

0D=25.5 iD=15.9

Packing Gland Bolt Diameter= 7.9 mm

Number of Mechanical Cycles: 750

Packing Compression % of Free Height= 80%

Torque on Giand Nuts{each side}= 28/28 (fi-ibs)

Numbper of Thermal Cyctes: 750

Maximum Test Prassure: 256 bar

Mechanical Cycles Prior to Readjustment:
Non-appiicable

Number of Readjustments: 0

Packing Configuration: Graphite + Graphite with inconal wire
Mumber of rings tested; 7

Circle the follawing

square, circular, vee)

Solid or split

Braided

Die formed

Spool stock

Wire or other reinforcement

Corresion inhibitor &fype

Show Sketch of Packing Installation-define each ring;

Other
TEST CHECKED BY: | TEST APPROVED BY :
Man Jong . Ko Yong Pyo, Cho
DATE: MAR 16’7, 2011 | DATE: : MAR 16'" , 201
FORM-FET-01 3 SWIVALVE CO.LTD.




Lnergy & Proeess

TYPE APPROVAL CERTIFICATE FOR GLOBE VALVE
B No. 940013/3-TC-04
BV Job Ref:2.30.1030.03

inspecion ordered to BV by {1} 1 8Wi Valve Co. Ltd.

#1023-2 Gwanyang -dong Dengan-gu Anyang-si Gyeonggi-do, Koraa
Manufacturer : SWI Valve Co. Lid., Korea

(1 the addvessee of the onginal of this certificate |

Bescription of the Supply / Subject of inspsction :

Product : Forged Steel Globe Valve

Size of Testad Valve - 17

WMaterial of Tesiad Valvs - ASTRM A105N

Class of Tested Valve - #1800

Sterm Diamester: 16.0 mm

Tightness class | BH

Endurance class * CO2(1500eycles)

Temperzture class : 400°C

Valvas Quelified according to sizes Up to 27 (Stem Dia. 8.0 10 32.0 mm)
Valves Qualified according to pressure ratings | #150, #300, #8500 , #800 #1500
Valves Gualified according to tightness class ; BH

Yalves Qualified according to Endurance class - CO2{1500cycles)

Valves Qualified according to tempersiure class - Room temperaiure to +400°C
Thisca ate covers the wiole of the suppty: [ YES fna monz mapection planned) (1 NG (pant of the supply stk to be nspected;

Scope of the B.V. Survey ¢

- Witness for Type Test of Fugitive Emission Test

This supply complies with the following applicable decument (si: @

130 158481 Industrial Vaives-Measurement, Test and Quaiification Procedura for Fugitive Emission
(2)  and only for paits of the documentis) which concern the certification or the ralevant sarvice srovidet by Bureau Verias.

List of enclosures: Test Report for Fugitive Emission Test «-w--.- 5 Mages

for weferenca w0 enclosed bsl)
It oficatos valid legeine: witn

Dsures o isled; Ondy

et of 2nciomares {07 pails of pagesh wRuch are slamped. 2re considerad 5y patof inis cavficaie

Marking and Stamping on the ifems; NONE

Particulars or comments; .
This is to cartify that the following valves have baen inspectad 3/
The Fugitive Emission Test in accordance with IS0 15848-1 £qi
Date of lssuance © 24-Mar-2011 issued by

Date of fast inspection © 18 10 15-Feb-2011 Name K M Kin

Sigr
l.otation of nspection © 8V-Korsa, Seoui Office

tha Saupe of tre Cencral Conditions of Serdces of Bursay Veritas
cztre des Conditions Gandraies de Sarvice du Buresy Veritas




REPORT.NO. SWI-FET-16
FUGITIVE EMISSION TEST

REPORT IsSUED DATE | 16.MAR. 201

CHECKED By ManJong Ko

FUGITIVE EMISSION PROTOTYPE  [APPROVEDBY | YONGPYD,CHO

{TAT) ACCEPTANCE TESTING
< 18015848-1 > Page 1 of 6

PROTOTYPE TEST FOR VALVE
ACCORDING TO IS0 15848-1 Edition 2006

- Fugitive Emission Test equipment specification

1. Manufacturer : SWI VALVE CO, LTD.

2. Address : 1023-2 Gwanyang 1-dong,Dongan-gu,
Anyang-si, Gyeonggi-do, Korea

3. Date of Test : 18" FEB,2011 to 19" FEB,2011

1. VALVE SPECIFICATION

Valve size & type GL.E;SE Valve A105N/13CRFS RF 1500#
BBRB 1"

Material of Valve A105N

Vaive ¢lass 15004

Stem diameter 16.0 mm

Gland packing type Graphite Braided Packing:eraphite Molded Packing

Model No. : PILLAR 6715+ 6610

Packing material GRAPHITE, GRAPHITE+INCONEL WIRE
Operating torque 51 Nim
Stroke / Angle 7.8mm

2. TEST CONDITION

Test pressure 174-256 bar

Test medium He 99%

Check medium He 99%

Test temperature RT/ 400°C

Test equipment Fugitive emissicn test equip. manufactured by

SWIVALVE CO. LTD.

Leakage measurement equipment Helitm Detector{ ALCATEL Model ASM142 serles)

Sampling method Random L
Valve repacking before test 0 s i

Insulation of test valve Heating Jacket used - ,

Actuator Geared motor '/?r,‘«éz?c'”

FORM-FET-01 SWIVALVE CO.LTD.




(TAT) ACCEPTANCE TESTING
< 1S015848-1 >

Report.NO. SWI-FET-16
FUGITIVE EMISSION TEST
REPORT IssueD Date 16.MAR.2011
CHECKED By MaNJoNG, Ko
FUGITIVE EMISSION PROTOTYPE | APPROVEDBY | YONGPYO,OHO

Page 2 of 6

3. CONDITION FOR CYCLING TEST

Number of step test cydes 4
Number of cycles for step 125
Number of step test cycles P
Number of cycles for step 500
Number of step cycles at high temperature 3

The duration of the cycle stroke

14sec, {open 2" +stem movement 8"+close 2"}

4. DOCUMENTATION USED

Industrial Valves- Measurement test and qualification procedures for fugitive emission Spec. 180

15848-1 Edition 2006.

5 TEST RESULTS

Test resuits are recorded in manufactures test report from next page.

3
i

FORM-FET-01

SWIVALVE CO.LTD.




REPORT.NO. SWI-FET-16
FUGITIVE EMISSION TEST

REPORT

IssUED DATE 16.MAR.2011
CHECKED By Mandong Ko

FUGITIVE EMISSION PROTOTYPE | APPROVED By | Yongryo.CHO
(TAT} ACCEPTANCE TESTING
< |S015848-1 » IPage 30f G

6. TEST STEPS

The below graph specifies fiuctuation of the 3 factors over total of 13 test steps.
BC0

500

400
i mmE Sycle
300
wms Pressure(Bar) |
t £
EL Temp. (1)

200

100

7. TEST TABLE o S—

The following table describes total of 13 steps and leakage rates in order.

e

(e
B 17‘;7:?,{/ /ﬁ«a P

e T T ——

TEST FROM ROOM TEMPERATURE{-29C ~+407C) io +4007C.
Step 1. PRELIMINERY TESTS AT THE ROOM TEMPERATURE

-

Pres.(BAR}¥BAR) | Body Bedy-Bonnet Packing leakage Packing 1
Temp.(CHTC) Leakage(PPM) | (atm xcm®x s7) torque \
{
256 Room. Temp. 0 7.1 %107 |39 ]
Step 2. MECHANICAL CYCLE TEST AT THE RCOM TEMPERATURE
No. of Cycles Pres.{BAR) Bedy Temp.(C) Packing leakage
_ {atm x crm®x s)
125 256 Room. Temp. 82 x107°

FORM-FET-01 SWIVALVE CO.LTD.



RerorT.NO. SWI-FET-16
FUGITIVE EMISSION TEST
REPORT fssUED DATE | 16.MAR 2011
CHECKED By ManJoONG, Ko
FUGITIVE EMISSION PROTOTYPE | APPROVED BY | YONGPYO,CHO

(TATY ACCEPTANCE TESTING

<150158438-1 > Page 4 0of 6

Step 3. STATIC TEST AT THE SELECTED TEST TEMPERATURE 400C

Pres.(BAR) Body Temp.(T) Packing leakage
(atm x em® x s
174 400 8.5x10°

Step 4. MECHANI|CAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 4007

No. of Cycles Pras.(BAR) Body Temp.(T) Packing leakage
{atm x cm®x §")
125 174 400 8.6 x10°

Step 5. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

Pres.(BAR) Body Temp.(T) Packing leakage
(atm x cm’ x 57}
256 Raom. Temp. 7.2x10°

Step 6. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

Na. of Cycles Pres.(BAR) Body Temp.(C) Packing leakage
(atm x e’ x §7)
125 | 256 Roam. Temp. 1.2 x10°

Step 7. STATIC TEST AT THE SELECTED TEST TEMPERATURE 4007C

Fres{BAR) Body Temp.(C) Packing leakage
(atm x cm® x s)
174 400 9.6 x10°

Step 8. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 400T

No. of Cycles FPres.(BAR} Body Temp.({C) Packing leakage
(atm x cm’ x s
125 174 400 9.9x10°

Step 9. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

Pres.{BAR) Body Temp.{C} Packing leakage

(atm x cm®x s7)
256 Room. Temp. 8.2 x107"
FORM-FET-01

SWIVALVE CO.LTD.




(TAT) ACCEPTANGE TESTING
<15015848-1 >

ReFORT.NG. SWi-FET-18
FUGITIVE EMISSION TEST
REPORT IssuED DATE | 16.MAR.2011
CHECKEC BY | ManJdong, Ko
FUGITIVE EMISSION PROTOTYPE  [APPROVEDBY | YONGPYO.CHO

Page 5 0of 6

Step 10. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres.(BAR) Body Temp.{C) Packing leakage
(atmxcm’x s")
500 256 Room. Temp. |92 x10°

- In this point, One Packing adjustment is taken for re-tightening.

Step 11. STATIC TEST AT THE SELECTED TEST TEMPERATURE 400°T

Pres.(BAR) Body Temp{T) Packing leakage Packing torque
Nm
174 400 1.7 x10° 39

Step 12. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 4007C

No. of Cycles Pres.(BAR) Bedy Temp. (T} Packing leakage
{atm x cm® x &)
500 174 400 2.2 x10°

Step 13. FINAL TEST AT THE ROOM TEMPERAURE

Pres.(BAR) Body Temp.(C) Body-Bonnet Packing leakage
leskage(ppm) {(atmx cm’x s
256 Room Temp. 37 1.5x107

POST TEST EXAMINATICN

No visible damage or wear on stem packing area

A M

FORM-FET-01

SWIVALVE CO.LTD.
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RePORT.NO. SWI-FET-16
FUGITIVE EMISSION TEST
REPORT IssueD DATE 16.MAR.2011
CHECKED By ManJonG Ko
FUGITIVE EMISSION PROTOTYPE [ APPROVED By | Yongeyo,Cho

(TAT) ACCEPTANCE TESTING
<18015848-1 >

Page 6 0f 6

ACCEPTANCE TIGHTNESS CLASS

CLASSB

Body & bonnet gasket seat

<530 ppmv

Stuffing box stem seal

£10*mgxs ™ xm™)
Equivalent to

<5.6x10%(@tm x cm® x s)

Maximum allowable tghtness leakages based on actual dimensions of stuffing box packing seals

with :

- stuffing box packing seal

: stem diameter 16 mm

CLASS B

Stuffing box stem seal

Stem diameter( 0.016m

{atm x cm®x 5

= 2.8x10° (atm x cm’x s}

) xTx5.6x 10

Conclusion : values abserved quality vaive to :

TIGHTNESS CLASS : BH

With one packing adjusted€SSA1> for re tightening

Performance class :

ENDURANCE CLASS :
CO2Z 1,500 cycles

TEMPERAUTRE CLASS:
Room temperature to 4007T

ISOFE BH-C02 - S38A1 - t- (400C)-CL800D- 1SO 158481

TEST CHECKED BY :

TEST APPROVED BY :

Man Jong . Ko

Yong Pve. Cho
N4

DATE: MAR 16'" , 2011

DATE: : MAR 16'" , 20114

FORM-FET-01

SWIVALVE CO.LTD.
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sonvavece s TEST/INSPECTION CERTIFICATE _, """

Hewl affice & Pant 1 16232 Gwanyana-dong, Sangan-gu
Anyaregti Symnggi-on Kora Tel 192 M 421 1310 Fag «82 3142 1531
Plant 0 501 -3 Goryeam i Theonlive Fp Prearglans o Gaanagd do. ka0

SW1 ORDER NOC. : 5020610100088

Tt 3B TR Tk <42 31 634 204 ww O CERTIFICATE NO. 100089-4 PROJECT NAME / NO: Fugitive Emission Test Sample
CUSTOMER/CLIENT SWI Valve Co., Ltd. PO NO.:
Hydrostatic Test |Air Test .
Class | gy5p (kgicm?) (kg/om?) Material S(ASTM) Dimen |Visual |Functi
TAG NO, ITEM DESCRIPTION | Press (inch) Q'ty -sion | Inspe | -onal Result
-ure Shent | Seat! Seat Body & Seat Ring Stem Wedge/ Disc [Check | -ction | Test
Backseat Bonnet (Seat) {Ball)
GLOBE V/V RF 1500# 1" 1 392 289/289 N/A A10BN HF AZTE-410 AZTT-CATSMF | GOOD | GO0D  GOOD ¢ ACCEPTED

Lo sunponufestion

bl i s

WE HEREBY CERTIFY THAT THE RESULTS

Remarks 1. These standard for inspection conform to AP} 598
2. HF : STELLITE NO. 6 Hard Facing

MENTIONED ABOVE ARE TRUE AND CORRECT IN EVERY DETAIL

Witnessed / Reviewed by Customer Rep.

1Q.A Manager

SWI-FORM QA-013

1of1
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Energy & Process

TYPE APPROVAL CERTIFICATE FOR BALL VALVE
No. 940013/3-TC-05
BV JohRef:3.3010 3003

Inspection erderad to B.Y. by (1) SWI| Valve Co. Lid.

#1023-2 Gwanyang 1-dong. Dongan-gu. Anyang-si, Gysonggi-do, Kores
Marnufacturer : 8WI Valve Co. Lid., Koraa

113 the adds s&see of the adigmal of this certific

Description of the Supply / Subject of inspection ;
Product : Forged Steel Ball Valve

Size of Tested Valve - 17

Materal of Tested Vaive 1 ASTIW A 105N

Class of Tested Vaive | #2500

Stem Diameter - 18.0 mm

Tightness class - below 100ppm

Endurance class : 1300cyeles

Temperature range | Room temperaiure 1o +200°C
Facking Adjustment number 0

this cedtificale covars the whele of the supply: [ YES ino mors inspection planned) 3 MG ipart of Ihe su pply still to be inspacied)

Scope of the B.Y. Survey :

- Witness for Type Test of Fugitive Emission Test

This supply complies with tive following applicable document {s) : ()
- APV 622 Type Testing of Process Valve Packing for Fugitive Emissions
(2} and anky for parts of ne conument{s) which concem ihe certficatian or the relevant service provided by Bursau Verlas

List of enclosures: Test Report for Fugitive Emission Test ———- 3 Pages
(o reference 1o snclosed listh
The certificale = valio togethnr wiin anclosuras [f hsed;, Only pages of encosuwias 120 porls 6F pages] which are sial ped, are considered s parl of ey oo

Marking and Stamping on the items: NONE
Particulars or CGmlﬂet’itS‘

Date of issuancL, 24-Mar-2011 lssued by
Date of last inspection 21 k0 23-Fab-2011 Mama : K. M. Ki

Sign
afion of inspection . BV-Korea. Secul Office

This cerificate s delivererad wititn the Scope of the General Gonditions of Szevices of Bureau Veriss
Ca Certificar est délivre dans le cadre des Conditions (énérales de Bervice du Bureau Verlas




R No. - -
FUGITIVE EMISSION TEST oo |[SWITERTS
REPORT issUED DATE 16.MaRr.2011
CHECKED By ManJone, Ko

FUGITIVE EMISSION PROTOTYPE | APPROVED By

YonGPYo,CHO

(TAT} ACCEPTANCE TESTING
< APl 622 >

Page 1 of 3

PROTOTYPE TEST FOR VALVE
ACCORDING TO API 622 FIRST EDITION , AUGUST 2006.

- Fugitive Emission Test equipment specification

1. Manufacturer : SWI VALVE CO. LTD.

2. Address ; 1023-2 Gwanyang 1-dong,Dongan-gu,
Anyang-si, Gyecnggi-do, Kerea

3. Date of Test : 21" Feb,2011 to 23™ Feb,2011

1. VALVE SPECIFICATION

Valve size & type

3-P BALL 2500# A105N/3M16+PEEK 1V

Material of Valve

A1G5N

Valve class 2500#

Siem diameter 6.0 mm
Gland packing type Graphite Molded Packing
Packing materizal FKM+Graphite
Operating torque 139.6 Nfm
Stroke! Angle Quarter-turn
2.TEST CONDITION

Test pressute 365-426 bar
Test medium He 99%
Check medium He 99%

Test temperature RT/200°C

Test equipment

Fugitive emission test equip. manufactured by

SWI VALVE CO. LTD.

Leakage measurement equipment Hellum Detector{ ALCATEL Mode! ASM142 series)
Sampling method Random
Valve repacking before test 0

insulation of test valve

Heating Jacket used f

Actuator

Geared mofor

e A

=

FORM-FET-01

I SWI VALVE CO.LTD.




AP| STANDARD 622

A.1- Fugitive Emissions Test Report Summary

" API Std 622
Fugitive Emissions Testing Report Number: SWI-FET-12
! Application Proflle : Check Ona Manufacturer: SWIVALVE CO. LTD.
1 Rotating 1 Rising Description: 3-P Ball A105N 2500# 1" RF
Testing Facility: SW! Factory "
Tachnician: ManJong,Ka Source: [?J Manufacturer Date: 16 Feb 201t
. ) . . [} Distributer
Witness: Ki-Man , Kim
Start date: 217 Feb, 201 Completion: 23™ Feb,2011 Packaged:
p~ ; - - Indicate New or ] New
and Load ’ Gland Nut Torque : 39 fl-los Current Product B Current
Information psi.
Notes concerning installation instrugtians
Testing Profile Datails
Leak Reference Flats Adjusted-
measurement Temperature{'C) Gland Nut Reference A
Test Segment {500 ppm) Termperature(C) at packing gland Torque ft-lhs Height {mm)
Day? 152 Room temp. Roorn temp. 38 44.50
124 Room temp, Room temp.
Start Ambient 134 Room temp. Room temp,
0-250 cycles 164 Room temp. Room temp.
P=426 {har) 154 Rgom temp. Ropom temp.
B 167 Room temp. Room temp.
High Temperature 202 2000C 176°¢C
250-500cycles 208 2007C 176°C
211 200°C 1767C
P=365{bar) B .
234 200C 176 °C
227 200¢C 78T
168 Rgom temp. Room temp.
Day2 P B
184 Room temp. Room temp.
Start Ambient 135 Room temp. Room temp,
500-750 eycles 174 Room temp. Room temp.
P=426(bar) 164 Room temp. Room temp.
184 Room iemp. Room femp.
High Temperature 233 200¢C 176 °C
750-1000 eycles 208 200¢ 198
211 200C 178'C
P=365(har) R j
234 2001C 176°7C
227 2007 176°C
185 Room temp. Room femp.
Dayd
164 Room temp, Room temp,
Start Ambient 171 Raom temp. Hoom temp. .
1000-1250 cycles 169 Room temp. Room temp.
P=426(bar) 170 Room temp, Room temp.
180 Roem temp. Room temp. AT e ,‘";"
) PRyt P i
High Temperature 190 20070C 178°C E_U;ﬂ-‘-‘ré}‘g”:\‘ '“r\ ;
TR YOIV s T
1250-1500cycies 183 200C 176¢ FWITNESSED. s
188 200¢ 176 W it 7
P=365(bar) o ] } e 7
200 2007C i78°C
205 200C 176°C

A grgph depicling the test profile with associated leak checks and reajustments shall be provide by the tasting authaority.

FORM-FET-01 4 SWIVALVE CO.LTD.




API Std 622

Emissions Testing Report Summary

Test Number: SWI-FET-10 Test Date: 217 1023 Fab,2011
Packing Materiai: FKM+ Graphite Style Number:
Packing Manufacturer: PPE Source of Sample: 3P BALL  AT0SMN/316+PEEK

SwW BC 2500# 17

Test Packing Cross-section: (circular) Laboratory Name: SW| LABORATCORY

o-ring / Rectangle Location of Test: SWi FACTORY

Packing Gland OD and 1D(at the packing): Packing Gland Bolt Diameter= 12.7mm

D= 29 D= 23

Number of Mechanical Cycles: 750 Packing Comipression % of Fres Height= 100 %

Torque on Gland Nuts{each side)= 38/ 39  (ft-lbs)

Numbaer of Thermal Cycles: 750 Mechanical Cycles Pricr to Readjustment:

Non-applicable

Maximum Test Pressure : 426 bar Number of Readjustments: 0

Packing Configuration: FKM + GRAPHITE Show Sketch of Packing Installation-defing each ring:
Number of rings tested: 3 Oring + 2 GRAPHITE
Cirsle the following

Ring shape(square, circular, vee)

Sdlid or split

Braided

Spool stock

Wire or cther reinforcement

Carrosion Inhlbitor &type

Cther

TEST CHECKED BY ; TEST APPROVED BY :

Man Jong , Ko Yong Pyo, Cho

=7 v,

DATE: MAR 16™ , 2011 | DATE: : MAR 16™ , 2011

FORM-FET-01 3 SWIVALVE CO.LTD.



Energy & Process

TYPE APPROVAL CERTIFICATE FOR BALL VALVE
No. 940013/3-TC-06
BY. Joh ‘"“ef 33@ 1030.0

Inspection ordared 10 BV, by {1} SWI Valve Co. Lid,

#1023-2 Gwanyang 1-dong.Dongan-gu, Anyang-si, Gysonggi-de Korea
Manufactarer 1 3WE Valve Co. Lid., Korea

Description of the Supply 7 Subject of inspection :
Product: Forged Steel Ball Valve
Size of Tested Valve - 17
Material of Tested Valve | ABTM A108N
Class of Tested Valve - #2800
Sterm Dlamatsr | 18.0 mm
Tighiness class AH
Endurance class | CO2{1500cyaias)
Temperaiure class - 1200°C
Valves Qualified accorging 1o sizes | upto 27 (Stem Dia. - 8.0 to 32.0 mmy)
aives Qualified accerding to pressure ratings | #150, #300, #500 | #5800, #1500, #2500
Valves Qualifled according to tightness class | AH
Valves Qualified according to Endurance class - CO2(1500cycies)
Yalves Qualified according to iemperature class | Room temperature to +200°0
This certiicate covers the whate of the suppiy: (B} YES (no more Ingpection planned) L) NO (parl of tha supply shil 1o be inspected?

Scope of the B.V. Survey :
- Witness for Type Test of Fugitive Emission Test

This supply complies with the following applicable document (s} :

- 150 15848-1 Industrial Valves-Measuremant, Test and Qualification Progegure for Fugitive Emission
{23 and onty tor parts of the documeni(s) which concern the cestification ar the relevant service provided by Bureau Veritas,

List of enclosures: Test Repod for Fugitive Emission Tast --eeeame- 8 Pages
[f+24 n:;ercnc-a {o enciosed

th orclosures (F igied) Only gages of encioswies (o paris of peges) whih are stamped, arg considersu as pan of this cerbficaty

. . . . W;MAN
Marking and Stamping on the items: NONE // '\‘k.z VE}?@K

Particulars or comments:
This 8 1o cenify that the following valves have hean lf‘:pectec/ N
The Fugstive Emission Test in accordance with 150 15848-1
Date of Issuance | 24-Mar-2011 Issued by :

Date of last nspaction | 21 to 22.Feb-20080 Name K M Ki

{}rnau Veﬂu} snd\found to be satisfactory in

-.g»

ol

Sign .
Locatioh of inspaction © BV-Korea, Seoul Office

cope of the Genaral Condiions of Services of Burgau Werlias
s Contitons Gendrales de Bervice du Bureau Yeritas




REPORT.NO. SWI-FET-12

FUGITIVE EMISSION TEST |SSUED DATE | 16, MAR 2011

REPORT CHECKED BY | ManJoNG.Ko

APPROVED BY | YONGPYO,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT} ACCEPTANCE TESTING
<SG 15848-1 >

Page 1 of §

PROTOTYPE TEST FOR VALVE
ACCORDING TO 1SO 15848-1 Edition 2006

- Fugitive Emission Test equipment spacification

1. Manufacturer : SW! VALVE CO. LTD.

2. Address : 1023-2 Gwanyang 1-dong,Dongan-gu,
. Anyang-si, Gyeonggi-do, Korea

3. Date of Test : 21" Feb,2011 to 22" Feb, 2011

1. VALVE SPECIFICATION

Vaive size & type 3-P BALL 2500# AT05N/316+PEEK 17
Material of Valve AT05N

Valve class 25004

Stem diameter 16.0mm

Gland packing type Graphite Mclded Packing

FPacking rraterial FKM+Graphite

Operating torque 139.6 N/m

Stroke/ Angle Quarter-turn

2. TEST CONDITION

Test pressure 365-426 bar

Test medium He 99%

Check medium He 99%

Test temperature RT/ 200C

Test equipment Fugitive emission test equip. manufactured by

SWIVALVE CO. LTD.

Leakage measurement equipment Helium Detector(ALCATEL Model ASM142 series)

Sampling method Random

Valve repacking before test 0

fnsulation of test valve Heating Jacket used FUnrall VERITAS |

Actuator Geared motor awﬁ‘gg;’;ggm e %.
pEEreTay)

i

FORM-FET-01 SWIVALVE CO.LTD.




FUGITIVE EMISSION TEST
REPORT CHECKED By

REPORT.NO. SWI-FET-12

|ssuED DATE 16. MAR.2011

ManJong Ko

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
< {50 15848-1 »

APPROVED By | YoNGPYO,CHO

Page 2 of 6

3. CONDITION FOR CYCLING TEST

Number of step test cycles 4
Nurnber of cycles for step 125
Number of step test cycles 2
Number of cycles for siep 500
Number of step cycles at high temperature 3

The duration of the cycle stroke

14sec. (open 4sec, +stem movement 4sec. +close 4sec.)

4. DOCUMENTATION USED

Indystrial Valves- Measurement test and qualification procedures for fugitive emission Spec. SO

15848-1 Edition 2006.

5. TEST RESULTS

Test results are recorded in manufactures test repori from next page.

UREAU VERTAS
FIREVIEWED |
WITHESS EI.‘/F, ¢
T gl A
b AL EATE

FORM-FET-01

SWIVALVE CO.LTD.




Reporr No. SWI-FET-12

FUGITIVE EMISSION TEST  [\ccummbere | 16, MAR 2011
REPORT CHECKED By ManJong Ko

ApPROVED By | YoncPYo,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
< |50 15848-1 >

Page 3of G

6. TEST STEPS

The below graph specifies fluctuation of the 3 factors over total of 13 test steps.
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7. TEST TABLE

The following table describes total of 13 steps and leakage rates in order.

TEST FROM ROOM TEMPERATURE TO  +200T

Step 1. PRELIMINERY TESTS AT THE ROOM TEMPERATURE

Pres. (BAR) Body Temp{C) | Body-Bonnet Packing leakage
Leakage(PPM) | (atmxcm®x s™)
426 Room. Temp. 0 1.0x 107

Step 2. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres. (BAR) Body Temp.(G) Packing leakage

(atmx cm®x s
125 426 Room. Temp. 1.3x107 J
FORM-FET-01 SWIVALVE CO.LTD.



REPORT.NG, SWI-FET-12

FUGITIVE EMISSION TEST  [\osicomme | 16. MAR2011
REPORT CHECKED By ManJdong Ko

APPROVED BY | YongPyo,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
< 1$0 15848-1 >

Page 4 of 6

Step 3. STATIC TEST AT THE SELECTED TEST TEMPERATURE 200¢C

Pres. (BAR) Body Temp.(C) Packing ieakage
(atm x crn®x s7)
365 200 1.2x107

Step 4. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 2007

No. of Cycles Pres. (BAR} Body Temp.(TC) Packing leakage
(atm x cm®x s™)
125 365 200 1.8 x107

Step 5. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

Pres. (BAR) Body Temp.(C) Packing leakage
{atmx cm®x s™)
426 Room. Temp. 1.7 x107

Step 6. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres. (BAR) Body Temp{T}) Packing leakage
{atm x cm®x 57}
125 426 Room, Temp. 1.6x107

Step 7. STATIC TEST AT THE SELECTED TEST TEMPERATURE 2007C

Pres. (BAR) Body Temp.{C) Packing leakage
{atm x cm® X 3’1)
365 200 1.9x107

Step 8. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 2007C

No. of Cycles Pres. (BAR) Body Temp.{C) Packing leakage
(atmx cm®x s™)
125 365 200 2.3 %107

Step 9. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

Pres. (BAR) Body Temp.(C) Packing teakage e
B SNy AS i
(atm x o x s 1) 8 ‘;&5 gyl E
R MAWITRIELRSE .
426 Room. Temp, 2.1 x107 T;:J‘f?‘iji‘&;‘hf;‘?ﬁﬁf‘%g
B0 TATE S5 o
FORM-FET-01

SWI VALVE CO.LTD.



RePORT.NO. SWI-FET-12

FUGITIVE EMISSION TEST lssUsn DAte |16, MAR 2071
REPORT CHECKED BY | ManJdong Ko

APPROVED BY | YONGPYO,CHC

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
<150 15848-1 >

Page hofl 6

Step 10. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres. (BAR} Body Temp.(T) Packing ieakage
{(atm x cm°x §7)
500 426 Room. Temp. 2.0x107

Step 11. STATIC TEST AT THE SELECTED TEST TEMPERATURE 200°C

Pres. (BAR)

Body Temp.(T)

Packing leakage(atm x cm” x s

365

| 200

2.6 x107

Step 12. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 2007

No. of Cycles Pras. (BAR) Body Temp.(C) Packing leakage
{atm x em® x s'ﬂ)
500 365 200 2.5x107

Step 13. FINAL TEST AT THE ROOM TEMPERAURE

Pres. (BAR) Body Temp {C} Body-Bonnet Packing leakage
leakage(PPM) (atm x cm®x 57)
426 Room Temp. 15 1.9x107

POST TEST EXAMINATION

No visible damage and wear on stem packing area

FORM-FET-01

SWIVALVE CO.LTD.




FUGITIVE EMISSION TEST
REPORT

RepoRT.No. SWI-FET-12

Issuen DaTE 16. MAR 2011

CHECKED By MaNJoNG, Ko

FUGITIVE EMISSION PROTOTYPE
(TAT} ACCEPTANCE TESTING
< 1S0 15848-1 >

APPROVED By | YonGPYo,CHO

Page A of 6

ACCEPTANCE TIGHTNESS CLASS

CLASS A

Body & bonnet gasket seal

=50 ppmv

Stuffing box stem seal

<10%(moxs xm™)
Equivalent to

£5.6x10%atm x cm” x 87)

Maximum allowable tightness leakages based
with :

on actual dimensions of stuffing box packing seals

- sluffing box packing seal : stem diameter 16.0 mm

CLASS A

Stuffing box stem seal

Stem diameter( 0.018m

(atm x em® x §")

= 2.8x107 (atm x em®x §Y)

X5.8x 107 -

Condlusion : values observed quality valve to :

TIGHTNESS CLASS : AH
With no packing adjusted<SSA0> for re tightening

ENDURANCE CLASS :
C0OZ 1,500 cycles

TEMPERAUTRE CLASS:
Room temperature 1o 200

Performance class : ISO FE  AH- CO2 - SSAD — - (200°C)-CLB0O0- ISO 15848-1

TEST CHECKED BY :

TEST APPROVED BY :

Man Jong . Ko

i

| Yong Pyo, Cho%

DATE: MAR 16™ , 2011

DATE: : MAR 18", 2011

FORM-FET-01

SWIVALVE CO.LTD.




SWivalve Ca. Lid

TEST/INSPECTION CERTIFICATE

Hepd plfice & Manl @ 30233 Guanyarsg dondg Dongen-qu,
Peirgeney s, Gyeonggi-ia, Bt Tol 487 31 427 1831~3 Fan «22 31435 153534

Pantd: B

Garyenm - Ciecrgbit e, Preonglath v, Gysenag: da.¥tes
Ted rif2 31 68422813 Taw + 42 1 636 2034 sy o ralvi.com

CERTIFICATE NC.

100089-2

PROJECT NAME / NO: Fugitive Emission Test Sample

DATE : 2011, 02. 16

SWI ORDER NO. : 5020101000889

2. HF : STELLITE NQ,

6 Hard Facing

WE HERERY CERTIFY THAT THE RESULTS MENTIONED ABCVE ARE TRUE AND CORRECT IN EVERY DETAIL

CUSTOMER/CLIENT SWi Valve Co., Lid. PO NO.:
Hydrostatic Test |Air Test .

Class | g o0 {kgfem?) {kgicm?) Materials(ASTM) Dimen |Visual |Functi
TAG NO. ITEM DESCRIPTION | Press (inch) Q'ty -sion |inspe | -onal Result

-ure sheil | Seat/ Seat Body & Seat Ring Stern Wedge! Disc |Check |-ction | Test

Backseat Bonnet (Seat) {Bal)
BALL VIV RF 2500# 1" 1 657 N.A 7 A108N PEEK AZTB-316 AZ76-316 GOOD | GQOD | GOOD | ACCEPTED

Remarks 1. These standard for inspection conform te APl 588 Witnessed / Reviewed by Customer Rep.

1GLA Manager

SWI-FORM QA-013

1ofl






el MA
1T L‘[)Cv T Forged S I
2 Cornector Forged St
% 3 Bal Stoinless Stees
&&, \1\’ -4 Seat Ring FEER
o Y S Stemn Stainless Steel ARTFE-E08
/// B Conneclor Gosket Graphite
T 7 - Connector Seai Viton
& Stem Sec Viton
9 Thrusl Seoi
 Clond Pocking

Gland
2 Conns Het

Connector Nut

Disc Spring
Stern Nut
Stop Pin

Lever

[

tess Flate

ntess |

I ies s s own a3 3

[ Bte i vs REN I o

N st
FENICE

Device
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Valve Finishing Phosp

End Connection Snoket Weld

3 A
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CLASS 25600 3 W REDUC

o  End Connection Weight . QTY

| SIZE E o ; Fork N e o
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Energy & Process

TYPE APPROVAL CERTIFICATE FOR BALL VALVE
No. 940013/3-TC-07

BV Job Ref 330103063 o
[nspaction ordered to BV, by {1) 1 SWi Valve Co. Litd.

#1023-2 Gwanyang 1-dong.Dangan-gu, Anyang-si. Gysonggi-do, Korea
Manufacturer 1 8Wi Valve Co. Ltd., Korea

(1 the addressee of the original of this cedificate

Description of the Supply / Subject of inspection ;
Product : Casting Ball Valve

Size of Tested Valve - 2"

Material of Tested valve | ASTM A216 WCB

Class of Tasted Valve - #3003

Stem Diameter | 25 0 mm

Tighiness clags  helow 100gom

Endurance class - 1500cycles

Temperature range - Room temperaiue o +2007C
Packing Adjustmen! numbsr - ¢

Trig cestificate covers the whote of the sopply’ 8 YES (no more inspection planned; I MO [pant of Ihe supply siil ta be inspactad

Scope of the BV, Survey :

- \Witness for Type Testof Fugitive Emission Tast

This supply complies with the foltowing applicabie document {8) : 2
- AP 822 Type Testing of Process Valve Packing for Fugitive Emissions
2} end ooy for parts of the documeni(s) which concern the certification or the relavant service provided by Buraau Veritas,

List of enclosures: Test Report for Fugitive Emission Test -—--—-— 3 Pages
{or reference to encinsed lisi)
The cestiicale is vahd together with enclosures {F lated). Only pages of enciosutes (o paris ©f pages) which are slamped. are considered a3 part of the cerificale

Marking and Stamping on the items: NONE

Particulars or commenis:
This is to cartify that the following valves have been insp
The Fugitive Emission Test in accordance with AP 622
Date of lssuance . 24-Mar-2011 Issued by if

Date of last inspection | 15 to 17-Fab-2011 Name : K. §

Sign :
Location of inapection | BV-Korea. Seoul Office




No. - 2
FUGITIVE EMISSION TEST | orler | SWEFET™

issuep DATE 16.MaRr. 2011
REPORT
CHECKED By Mandong.Ko

APPROVED By | YonGPYo,Cro

FUGITIVE EMISSION PROTOTYPE
(TAT} ACCEPTANCE TESTING Page 1 ol 3
< AP 622 >

PROTOTYPE TEST FOR VALVE
ACCORDING TO API 622 FIRST EDITION , AUGUST 2006.

- Fugitive Ernission Test equipment specification

1 Manufacturer : SWI VALVE CQ. LTD,

2. Address : 1023-2 Gwanyang 1-dong,Dongan-gu,
Anyang-si, Gyeonggi-do, Korea

3. Date of Test: 15" Feb,2011 to 17" Feb,2011

1. VALVE SPECIFICATION

Valve size & type 2P-BALL VALVE WCB/316+RTFE RF FB
3004 2"

Material of Vaive AZ216-WCB

Valve class 300#

Stem diameter 25.0 mm

Gland packing type Graphite Molded Packing

Packing material FKM+Graphite

Operating torque 54N/m

Strokef Aﬁgée

Quarter-turn

2. TEST CONDITION

Test pressure 44 - 52 bar
Test medium He 99%
Check medium He 99%
Test temperature RT/2007C

Test equipment

Fugitive emission test equip. manufactured by

SWiVALVE CO. LTD.

Leakage measurement eguipment

Hetium Detector(ALCATEL Model ASM142 series)

Sampling method

Random

Valve repacking before test

0

insulation of test valve

Heating Jacket used

Actuator

Geared motor

FORM-FET-01

1 SWIVALVE CO.LTD.



API STANDARD €22

A1- Fugitive Emissions Test Report Summary

AP{ Std 622
Fugltive Emissions Testing Report Number: SWi-FET-11

Application Profile . Check Ons Marufacturer: SWIVALVE CO.LTD.
Rotating -] Rising Description: 2-P Ball WCB 3004 2°
Testing Facility: SW| Factory v
Technician: Man-Jang.Ko Source: l\;anufcturer Date: 7" Feb,2011
i+ Distributor
Witness: Ki-Man | Kim striou
Start date: 157 Fet 2011 Completion: 177 Feb, 2011 Packagad:
- Indicate New or 7 New
Gland Lc?ad ‘ Gland Nut Torque © 39 fi-lbs Current Product 7 Gusrent
| Information psi.
Notes concerning installation instructions
Testing Profile Detalls
Leak Reference Flats Adjusted-
measurameant Temperature{ C) Gland Nut Reference A
Test Sagment {500 pprn) Temperature{ T) at packing gland Torgue ft-bs Height (mm}
0 Room ternp. Room temp. 39 44.50
Day1
0 Roam temp, Room temp.
Start, Ambient Q Raom temp. Rogmtemp,
0-250 cycles 0 Room temp. Room temp.
P=52 (bar} 4] Room temp, Room temp.
0 Room temp. Room temp.
High Temperature 4] 200°C 1787C
2560-500cycles 9 2000 178C
0 200T 176¢C
P=44{bar) ) -
1 200T 176C
2 2007C 176C
0 Room temp. Room temp.
Day?
4] Room temp. Room temp.
Start Amblent 2 Room temp, Room temp.
S00-750 cycles 3 Room temp. Room ternp,
P=52(bar) 3 Room temp. Room temp.
5 Room temp. Room temp.
High Temperalure 12 2007 176°C
750-1000 cycles 13 200% 176 ¢
15 00T 176C
P=dd{ban) _ p
15 200°C 176C
16 200T 176°C
8 Room temp. Room temp.
Day3
9 Room temp. Room temp.
Start Amblent 10 Room femp. Room temp.
1000-1250 cycles 1 Room temp. Room temp.
P=52(bar) il Raoom temp. Room temp. -
12 Room temp. Room temp. sl VEEITA
High Temperature 15 2007¢C 176 C SN IEWED
. , AFTRESEED
1250-1500cycles 18 2006 178 ¢ ¢ i L
; . ¢ A -5 L
18 200C 176°C PR ETE 5
P=44(bar) - ) =
18 200C 176 C
23 200T 176C

A graph depicting the lest profile with associated leak checks and reajustments shall be provide by the testing autherity.

FORM-FET-01

SWIVALVE CO.LTD.

-



API Std 822

Emissions Testing Reporl Summary

Test Number: SWI-FET-11

Test Date: 16™ 1o 17" Feb 2011

Packing Material: FKM+ Graphite

Style Number:

Packing Manufacturer: FPE

Source of Sample: 2-P BALL WCB/316+RTFE

RF FB 300# 2"

Test Packing Cross-section: {circular)

a-ring / Rectangle

Laboratory Name: SW{LABORATORY

Location of Test: SWIFACTORY

Packing Gland QD and iD(at the packing):

OD= 34,8 D= 25

Packing Gland Bolt Diamsters 12.7mm

Number of Mechanical Cycles: 750

Facking Compression % of Free Height= 100 %

Torque on Gland Nuts(each side)= 39/ 39 (ft-bs)

Number of Thermal Cycles: 750

Maximum Tast Pressure ; 52 bar

Mechanical Cycles Prior to Readjustment:
Mon-applicabla

Number of Readjustments: 0

Packing Configuration: FKM + GRAPHITE
Number of rings tested: 3 Oring + 2 GRAPHITE
Circle the following

Ring shape(square, circular, vee)

Sdlid ar split

Braided

Spool stock

Wire or othaer reinforcernent

Corrosion inhlbitor &type

Show Sketch of Packing Instaliation-define each ring:

Other
TEST CHECKED BY : TEST APPROVED BY :
Man Jong , Ko Yong Pyo, Cho
DATE: MAR 16™" , 2011 | DATE: : MAR 16", 2011
AL VERITAS )
EVIEWED i
ITHNESSED | :
i } L i'u’E i /;"/,z;r‘,’ré /;-v- 7
FORM-FET-01 3 SWIVALVE CO.LTD.



Encrgy & Process

TYPE APPROVAL CERTIFICATE FOR FLOATING BALL VALVE
No. 940013/3-TC-08

B, lob Ref 330 1030602 -
Inspection ordered to BV, by {1) 1 SWI Vajve Co. Lt

#3023-2 Gwanyang 1-dong,Dangar-gu, Anyang-si Gyeonggi-do, Korsa
Manufacturer : SWI Valve Co. Lid., Korea

(1) the addresses 5f the arigingi of this ceriificate

Rescription of the Supply / Subject of inspection ;

Product : Casting Ball Valve

Size of Tested Valve : 27

Materizl of Tesied Valve | ASTM AZ15 WOR

Class of Tested Valvs | #300

Siem Biameter : 28.0 mm

Tightress class . AH

Endurance class . CO2{15800cycles)

Termperature clgss | 200°C

Valves Qualified sccording to sizes 1 up to 87 (Stem Dia. - 12.5 10 50.0 1l
valves Qualified according to prassure ratings - #150, #300

Valves Qualified according to tightnsss class | AH

Valves Qualifed according to Endurance class - CG2{15C0cycigs)

Yalves Qualified according to temperature class | Raom temperature to +200°0
This certificate covers s whole of the suaply YES (no mare inspection stannady ] NO (part of the supply still to be Inspecied)

Bcope of the BV, Survey :

- Witness for Type Test of Fugitive Emission Test

This supply complies with the following applicable document (s}

- 150 15848-1 Indusirial Valves-Measurement, Test and Qualification Procedure for Fugitive Emission
() and only for pans of the documentis) which concem the certfication or the relevant service provided by Bureau Veritas.

List of enclosures: Test Repart for Fugitive Emission Test «rrer- 8 Pages

af reference lo enclosed bsts
The cemfizzie s ekl lngelher With enciosores G

iy prges of erclosuras (o parie of pages) wiich are stamped, ars conziderac as port ol Wis cerifcais

Marking and Stamping on the itams: NONE

Particulars or comments:
This is to certfy that the following vaives have been inspected by Bur
1he Fugitive Emission Testin accordance with 150 15848-1 Edition
Date of Issuance - 24-Mar-2014 Issued by .

Date of last inspection : 16 10 17-Fed-2011 Name: K. M. Kim

Sign
Location of inspection : BY-Kores, Ssou) Office

T merlificate s
Ce Cortificat gs1 d




FUGITIVE EMISSION TEST
REPORT

Report.No. SWI-FET-10

issueDn Date 18. MAR.2011

CHECKED By MaNJong, Ko

FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING
< |S0O 15848-1 >

APPROVED BY | YongPYo,CHo

Page l ol &

PROTOTYPE TEST FOR VALVE

ACCORDING TO 15O 15848-1 Editicn 2006

- Fugitive Emissicn Test equipment specification

1. Manufacturer : SWI VALVE COQ. LTD.

2. Address: 1023-2 Gwanyang 1-dong,Dongan-gu,
Anyang-si, Gyeonggi-do, Korea

3. Date of Test: 16" Feb,2011 to 17" Feb,2011

1. VALVE SPECIFICATION

Valve size & type 2-P BALL 300# WCB/316+RTFE RF FB 27
Material of Valve AZ16 WCB

Valve class 300#

Stem diameter 250 mm

Gland packing type Graphite Molded Packing

Packing material FKM+Graphite

Operating torque 54N/m

Stroke/ Angle Quarter-turn

2. TEST CONDITION

Test pressure 44-52 bar
Test medium He 99%
Check medium He 99%
Test temperature RT/2007C
Test equipment Fugitive emission test eguip. manufactured by
SWI VALVE CO. LTD.
Leakage maasurement equipment Helium Detector(ALCATEL Model ASM142 series)
Sampling mathod Random
Vaive repacking before test 0 N
insulation of test valve Heating Jacket used ﬁ %%“f{:‘;ggg? m
Actuator Geared motor gi’*iz@f?f%%;ﬂ \L,,
Brate ﬁou
FORM-FET-01 SWIVALVE CO.LTD.




FUGITIVE EMISSION TEST
REPORT

RepoRT.NO. SWI-FET10

Issuep DATE 16. MAR.2011

CHECKED By Mandong Ko

FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING

ArPROVED BY | YongPYa,CHO

Page 20f 6

<150 15848-1 >
3. CONDITION FCR CYCLING TEST
Number of siep test cycles 4
Number of cycles for siep 125
Number of step test cycles 2
MNumber of cycles for step 500
Number of step cycles at high temperature 3
The duration of the cycle stroke 12sec. (open Ssec. +stem movement 2sec.+close 5sec.)

4. DOCUMENTATION USED

Industrial Valves- Measurement test and qualification procedures for fugitive emission Spec. 1SC

15848-1 Edition 2006.

& TEST RESULTS

Test resulls are recorded in manufactures test report from next page.
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6. TEST STEPS

The below graph specifies fluctuation of the 3 factors over iotal of 13 test steps.

600

500

400

maman Cycle
300 f

v Pressure(Bary

Temp. ()

200

100

STEP

7. TEST TABLE
The faliowing table describes total of 13 steps and leakage rates in order.
TEST FROM ROOM TEMPERATURE TO  +2007C

REad VERITAS
SVIEWED

Step 1. PRELIMINERY TESTS AT THE ROOM TEMPERATURE

Pres. (BAR) Body Temp.(C) | Body-Bonnet Packing leakage
Leakage(PPM) | (atmxcm’xs™)
52 Room. Temp. 0 1.0x 107

Step 2. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres. (BAR) Body Temp {TC) Packing leakage
(atmx em’x s™)
125 52 Room. Temp. 1.5x107
FORM-FET-01 SWIVALVE CO.LTD.
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Step 3. STATIC TEST AT THE SELECTED TEST TEMPERATURE 2007C

Pres. (BAR) Body Temp.(C) Packing leakage
(atm x cm®x s7)
44 200 1.6 x107

Step 4. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 200°C

No. of Cycles Pres. (BAR) Body Temp.(C) Packing leakage
(atmx cm®x s™)
125 44 200 2.5x107

Step 5. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

Pres. (BAR) Body Temp.('C) Packing leakage
{atm x cm x 3"1}
52 Room. Temp. 3.2 x107

Step 6. MECHANICAL CYCLE TEST AT THE RCOM TEMPERATURE

No. of Cycles Pres. (BAR) Body Temp.(C) Packing leakage
(armxcm®x s
125 52 Room. Temp. 2.9x107

Step 7. STATIC TEST AT THE SELECTED TEST TEMPERATURE 200°C

Pres. (BAR)

Body Temp (C)

44

200

Packing leakage

(atmxcm®x s

3.4 x107

Step 8. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 200°C

No. of Cycles Pres. (BAR) Body Temp.(T) Packing ieakage
(atmxcm®x g™
125 44 200 3.6x107

Step 9. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

Pres. (BAR) Body Temp.(TC}) Packing leakage
3 -1 e gt st ot TP T T,
(atmxom'xs) | EUAEAL VERITAS |
7 ST REVIEWED
22 Room. Temp. 4.2x10 SOGITNESSED L o)
ATl Aot Ay s S
E‘Jp BETE 2 e
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Step 10. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres. (BAR) Body Temp.(T) Packing leakage
({atmx cm® x 5‘1)
500 52 Room. Temp. 4.0x107

Step 11. STATIC TEST AT THE SELECTED TEST TEMPERATURE 2001T

Pres. (BAR}

Body Temp.(C})

Packing leakage(atm x cm®x s7)

44

{200

{

3.6x107

Step 12. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 20070

No. of Cycles Pres. (BAR) Body Temp.(TC) Packing leakage
(atm x cm®x s™
500 44 200 42 x107

Step 13. FINAL TEST AT THE ROOM TEMPERAURE

Pres. (BAR) Body Temp.{C) Body-Bonnet Packing leakage
leakage(PPM) (atm x cm® x 57)
52 Room Temp. 15 4.1 x107

POST TEST EXAMINATION

Ne visible damage and wear on stem packing area

FORM-FET-01
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ACCEPTANCE TIGHTNESS CLASS

CLASS A

Body & bonnet gasket seal

<60 ppmv

Stuffing box stem seal

210 mgxs xm™)
Eguivalent to

<5.6x10%atm x ecm® x §)

Maximum allowable tightness feakages based on actual dimensions of stuffing box packing seals

with ;

- stuffing box packing seal : stem diameter 25.0 mm

CLASS A

Stuffing box stem seal

Stem diameter{ 0.025m ) 1 x5.56x 10°

(atm x cm’ x 5)

= 4.4x107 (atm x cm® x 5

Conclusion : values observed quality valve to :

TIGHTNESS CLASS : AH
With no packing adjusted=SSAQ= for re tightening

ENDURANCE CLASS :
COZ2 1,500 cycles

TEMPERAUTRE CLASS:
Room temperature to 2007C

Performance class : ISOFE  AH- CO2 — 33A0 - - (200°C)-CL600- 1SO 158481

PR
EUREAU VERITAS |
ZVIEWED |

) i
3 B A o]
E o 9 e {d{:' 24
3}1&)?& u”; /‘D/.Z/jf‘:cedﬂ_‘)“/

TEST CHECKED BY !

TEST APPROVED BY :

Man Jong . Ko

4

-

Yong Pyo, C%

DATE: MAR 16™ , 2011

DATE: : MAR 16", 2011

FORM-FET-M1
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S\“ SWiVaveca. Lt TEST/ lNSPECTION CERTIFICATE SWi ORDER NO. : 502010100089

rhoad otfie & Flant ) 1R 2 Dearang-coog, Dengangu.

aa?f;g 4 . Anyang)-o, Gyenngni-o, Lores Tel +B2 31421 1835~1 Fyx 282 53 220 1834
WA Piant £ 8312 Goepeoi i, Cheonglin Tpean, PYenag o o), Srsmts-ts, Kera
Tot €52 35 G54 20613 Fun 431 2 S8 {984 vowveveia e CERTIFICATE NO. ;1000881 PROJECT NAME / NO: Fugitive Emission Test Sample
CUSTOMER/CLIENT : SWI Vaive Co., Ltd, PO NQ.:
Hydrostatic Test |Air Test .

Class | gop {kgfem?) (kglem®) Materials(ASTM) Dimen |Visual [Functi
TAG NO. ITEM DESCRIPTION | Press (inch) Q'ty -sion |Inspe | -onal Result

-ure Shell | Seat/ Seat Body & Seat Ring Stem Wedge/ Disc jCheck | -ction | Test

Backseat Bonnet (Seat} (Bal)
2-P BALL VIV RF 300% 2 i 80 N.A T A218-WCEB RTFE A275-316 AZ78-318 GOOD | GOOD | GOOD | ACCEPTED
Remarks 1. These siandard for ingpection conform to APi 508 {" et g g Witnessed / Reviewed by Customer Rep.
i

2. HF: STELLTE NO. 6 Bard Facing

1Q.A Manager

WE HEREBY CERTIFY THAT THE RESULTS MENTIONED ABOVE ARE TRUE AND CORRECT IN EVERY DETAIL
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2014 ELP Compliance Status Report
Consent Decree No. 1:11-cv-13330-TLL-CEB

See Corresponding Tab in the Confidential Binder for
Relevant Documentation



Smith, Vanessa (A)

Tom:

Smith, Vanessa (A)
ant: Thursday, February 07, 2013 12.12 PM
To: tom.stricklen@c-a-m.com’
Cc: DeVine, Dan (DJ}; rchristian@columbiapipe.com; Burdick, Matthew (MJ}); Dahl, Kathy (KA)
Subject: Orbit: 2013 Low E Technology
Attachments: FW: LDAR [ow Fugitive Emission Questionnaire

Good Afternoon,

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission
valves and/or packing to be installed in the Covered Process Units. In early 2012, a questionnaire was sent to you o
determine if your products met the specifications of the Consent Decree. Attached are the completed questionnaires
and any supporting data that you provided.

Per the Consent Decree, each year we must revalidate the Low Emission valves and/or packing determinations. Please
review the attached information that you provided in 2012 upon which we based our original determination. Gnce
reviewed, please reply to the questions below:

1. Are the valves or packing that met the Low-E definition per the Dow Chemical Consent Decree in
2012 iast year still Low-E? See definition below.

2. Do you have any valves or packing that qualify as Low-E per the definitions below since the last time
the questionnaire was answered? if yes, please include the testing data.

“Low-Emissions Valve” or “Low-E Valve” shall mean either (i) or {ii) as follows:

(i)

(i)

A valve (including its specific packing assembly) for which the manufacturer has issued a written warranty
that it will not emit fugitives at greater than 100 ppm, and that, if it does 5o emit at any time in the first five
years, the manufacturer will replace the valve; provided however, that no valve shall qualify as “Low-E” by
reason of written warranty unless the valve (including its specific packing assembly) either:

{a} first was tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good
engineering practices for testing fugitive emissions and the results of the testing reasonably support the
warranty; or

{b) is as an Extension of another valve that qualified as “Low-E” per the definition of “Extension” listed
below.

Or
A valve (including its specific packing assembly} that:

{a) Has been tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good
engineering practices for testing fugitive emissions and that, during the test, at no time leaked at greater
than 500 ppm, and on average, leaked at less than 100 ppm; or

(b) 1s an Extension of another valve that qualified as “Low-E” per the definition of “Extension” listed below.



NOTE: “Extension” shall mean that: (i) the tested and untested valves were produced by the same manufacturer to the
same or essentially equivalent quality requirements; (i) the characteristics of the valve that affect sealing performance
(e.g., type of valve, stem motion, tolerances, surface finishes, loading arrangement, and stem and body seal material,
design, and construction) are the same or essentially equivalent as between the tested valve and the untested valve;
and {iii) the temperature and pressure ratings of the tested valve are at least as high as the temperature and pressure
ratings of the untested valve.

Thank you for your time and assistance with this matter. All responses must be received by February 28th in order
for us to review and make our 2013 determinations.
Sincerely,

Vanessa Swith

Environmental Delivery Specialist
Dow Automotive/Dow Pharma
Office: {989) 638-7774

Cell: {989)213-7258
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Smith, Vanessa (A)

Wednesday, February 13, 2013 11:34 AM

'rkyes @parker.com’

Dahl, Kathy (KA); Burdick, Matthew (MJ); DeVine, Dan {D.J}; 'Russ Christian'
Parker 2013 Low E Technology Determination

Attachments: DOW Michigan Low-E Valve Questionnaire.docx

Good Morning,

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission
valves and/or packing to be installed in the Covered Process Units. In early 2012, a questionnaire was sent to you to
determine if your products met the specifications of the Consent Decree. Unfortunately, we did not receive a
completed questionnaire in 2012. We are now working an our 2013 Low Emission Technology determinations according
to the Consent Decree and attached is the questionnaire that was previously sent.

Could you please review and complete the questionnaire? Alsg, please provide any applicable testing data.

Thank you for your time and assistance with this matter. All responses must be received by February 28th in order
for us to review and make our 2013 determinations.
Sincerely,

Vanessa Smith

® Dow Chemical Company
vironmental Delivery Specialist
Lffice: (989) 638-7774

Cell: {989)213-7258
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Smith, Vanessa (A)

Smith, Vanessa (A)

Thursday, February 07, 2013 12:12 PM

Volcansek, Steven J."; Kreutzberg, Clark T.; Wilson, Chelsea; Wilson, Richard

DeVine, Dan (DJ); rchristian@columbiapipe.com; Burdick, Matthew (MJ); Dahi, Kathy (KA)

Swagelok: 2013 Low E Technology

Attachments: Swagelok - Fugitive Emissions Letter ; EPA; FW: dow questionaire; RE: Scope of product for
Dow FE testing '

Good Afternoan,

As you may recall, in late 2011 Dow Chemicai Michigan Operations entered a Consent Decree requiring Low Emission
valves and/or packing to be installed in the Covered Process Units. In early 2012, a questionnaire was sent to you to

determine if your products met the specifications of the Consent Decree. Attached are the completed questionnaires
and any supporting data that you provided. ’

Per the Consent Decree, each year we must revalidate the Low Emission vaives and/or packing determinations. Please
review the attached information that you provided in 2012 upon which we based our ariginal determination. Once
reviewed, please reply to the questions helow:

1. Arethe valves or packing that met the Low-E definition per the Dow Chemical Consent Decree in
2012 last year still Low-E? See definition below.

2. Do you have any valves or packing that qualify as Low-E per the definitions betow since the Iast time
the guestionnaire was answered? If yes, please include the testing data.

“Low-Emissions Valve” or “Low-E Valve” shall mean either (i) or {ii) as follows:

{i) A valve (including its specific packing assembly) for which the manufacturer has issued a written warranty
that it will not emit fugitives at greater than 100 ppm, and that, if it does so emit at any time in the first five
years, the manufacturer will replace the valve; provided however, that no valve shall qualify as “Low-E” by
reason of written warranty unless the valve {including its specific pai:king assembly) either:

{a) first was tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good

engineering practices for testing fugitive emissions and the results of the testing reasonably support the
warranty; or

(b) is as an Extension of another valve that qualified as “Low-E” per the definition of “Extension” listed
below.

Or
(ii} A vaive {including its specific packing assembly) that:

(a) Has been tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good
engineering practices for testing fugitive emissions and that, during the test, at no time leaked at greater
than 500 ppm, and on average, leaked at less than 100 ppm; or

(b} Is an Extension of another valve that qualified as “Low-E” per the definition of “Extension” listed below.



NOTE: “Extension” shall mean that: (i) the tested and untested valves were produced by the same manufacturer to the
same or essentially equivalent quality requirements; (i} the characteristics of the valve that affect sealing performance
(e.g., type of valve, stem motion, tolerances, surface finishes, loading arrangement, and stem and body seal material,
design, and construction) are the same or essentially equivalent as between the tested valve and the untested valve;
and {iii) the temperature and pressure ratings of the tested valve are at least as high as the temperature and pressure
ratings of the untested valve.

Thank you for your time and assistance with this matter. Al responses must be received by February 28th in order
for us to review and make our 2013 determinations.
Sincerely,

Vanessa Smith

Environmental Delivery Specialist
Dow Automotive/Dow Pharma
Office: (989) 638-7774

Cell: {989} 213-7258




Holmes, Michael (EHS)

Volcansek, Steven J. [Steven.Volcansek@SWAGELOK.com]

Friday, February 15, 2013 8:35 AM

Kreutzberg, Clark T.; Krance, Joseph M.; Wilson, Chelsea; Smith, Vanessa (A); Wilson,
Richard

Subject: RE: Swagelok: 2013 Low E Technology

Vanessa:
Thank you for asking Swagelok to update our status on Low E valves.

Please find below answers to your questions and our additions to the previous list of Low E capable products.
Feel free to contact me for with any questions.

Best Regards
Steve

Steven 1], Voleansel

Manager - Corporate Compliance
31400 Aurcra Rd.
Solon, Ohio 44139

440-649-5626

™

From: Smith, Vanessa (A) [maiito:VNowak3@dow.com]

Sent: Thursday, February 07, 2013 12:13 PM

To: Volcansek, Steven J.; Kreutzberg, Clark T.; Wilson, Chelsea; Wilson, Richard

Cc: DeVine, Dan (DJ); rchristian@columbiapipe.com; Burdick, Matthew (M3J); Dahl, Kathy (KA)
Subject: Swagelok: 2013 Low E Technology

Good Afternoon,

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission
valves and/or packing to be instailed in the Covered Process Units. In early 2012, a questionnaire was sent to you to
determine if your products met the specifications of the Consent Decree. Attached are the completed questionnaires
and any supporting data that you provided.

Per the Consent Decree, each year we must revalidate the Low Emission valves and/or packing determinations. Please
review the attached information that you provided in 2012 upon which we based our original determination. Once
reviewed, please reply to the questions below:

1. Are the valves or packing that met the Low-E definition per the Dow Chemical Consent Decree in
2012 last year still Low-E? See definition below. Yes.




2. Do you have any valves or packing that qualify as Low-E per the definitions below since the last time
the questionnaire was answered? Yes. See below. If yes, please include the testing data. Swagelok
will not provide test data at this time. Test summary results and methodology is available for review
and discussion during an on-site visit at the Swagelok factory in Solon, Ohio.

Add R63T to 60 Series (Ball valves)
83 Series (Ball valve)

AFS Series (Ball valve)

D Series (Globe valve)

“Low-Emissions Valve” or “Low-E Valve” shail mean either {i) or (ii) as follows:
(i) A valve (including its specific packing assembly) for which the manufacturer has issued a written warranty

that it will not emit fugitives at greater than 100 ppm, and that, if it does so emit at any time in the first five
years, the manufacturer will replace the valve; provided however, that no valve shall qualify as “Low-E” by
reason of written warranty unless the valve (including its specific packing assembly) either:

{a) first was tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good
engineering practices for testing fugitive emissions and the results of the testing reasonably support the
warranty; or

(b) is as an Extension of another valve that qualified as “Low-E” per the definition of “Extension” listed
below.

Or

{ii) A valve (including its specific packing assembly) that:

(a) Has been tested by the manufacturer or a qualified testing firm pursuant to generally-accepted good
engineering practices for testing fugitive emissions and that, during the test, at no time leaked at greater
than 500 ppm, and on average, leaked at less than 100 ppm; or

{b) Is an Extension of another valve that qualified as “Low-E” per the definition of “Extension” listed below.

NOTE: “Extension” shall mean that: (i) the tested and untested valves were produced by the same manufacturer to the
same or essentially equivalent quality requirements; (i) the characteristics of the valve that affect sealing performance
{e.g., type of valve, stem motion, tolerances, surface finishes, loading arrangement, and stem and body seal material,
design, and construction) are the same or essentially equivalent as between the tested valve and the untested valve;
and (iii) the temperature and pressure ratings of the tested valve are at least as high as the temperature and pressure
ratings of the untested valve. :

Thank you for your time and assistance with this matter. All responses must be received by February 28th in order
for us to review and make our 2013 determinations.
Sincerely,

Vanessa Smith

Environmental Delivery Specialist
Dow Automotive/Dow Pharma
Office: (989) 638-7774



Cell: (989) 213-7258
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Smith, Vanessa (A)

ST
om: Ron Walters [ronw@TEADIT.com)

- .ant: Monday, February 25, 2013 3:38 PM

To: Smith, Vanessa (A)

Cc: DeVine, Dan (DJ); 'Russ Christian'; Burdick, Matthew (MJ) Dahl, Kathy (KA); Joel Baulch;

Chris Day
Subject: RE: Teadit: 2013 Low E Technology
Attachments: API 607 Fire Test - Teadit - Style 2237 Packing- May 2012 pdf; APl 622 Fugitive Emission

Test Report - Teadit Style 2237 - May 2012 (1).pdf; EF2013_001 2237 Valvula Q- Plus ISO
15848 Rev1 (1).pdf; EF055 Q-Plus Valve pdf

Vanessa,
The answer to question 1 is yes.

The answer to question 2 is yes, we have developed a graphitic control valve packing, Teadit
Style 2237, which I am attaching testing information for your evaluation. Please note the
test uses 5 cut rings of spool stock packing without live-loading.

I am going to be at your plant Thursday, February 28th for installation training on our 2236.

If you need to have any discussion on the 2237 let Dan know and we can schedule some time
after the training session.

Teadit has also developed a PTFE braided packing that we are filing patent registration and
will be able to discuss in the near future. It tested single digit PPM Method 21 up to 500
fﬂggg. F in our test lab in Rio. I am the leader of MSS task group that completed a Scope for
gitive Emissions test for PTFE products. I submitted to the API SCOPV chair and he has
submitted for development by API. We should put the API task group together at our Spring

meeting in April. I will keep you updated as it develops.

Warmest Regards,

Ron Walters

North America Product Manager
Fugitive Emissions Products
Cell: 985-513-0986

www . teadit-na,.com

From: Smith, Vanessa (A) [VNowak3@dow.com]
Sent: Friday, February 15, 2013 10:55 AM
To: Ron Walters

Cc: DeVine, Dan (DJ1); 'Russ Christian'; Burdick, Matthew (M3); Dahl Kathy (KA)
Subject: Teadit: 2013 Low E Technology

Good Afternoon,

As you may recall, in late 2811 Dow Chemical Michigan Operations entered a Consent Decree
requiring Low Emission valves and/or packing to be installed in the Covered Process Units.
In early 2012, a questionnaire was sent to you to determine if your products met the
pecifications of the Consent Decree., Attached are the completed questionnaires and any
porting data that you provided.




Per the Consent Decree, each year we must revalidate the Low Emission valves and/or packing
determinations. Please review the attached information that you provided in 2012 upon which
we based our original determination. Once reviewed, please reply to the questions below:

1. Are the valves or packing that met the Low-E definition per the Dow Chemical Consent
Decree in 2012 1last year still Low-E? See definition below.

2. Do you have any valves or packing that qualify as Low-E per the definitions below
since the last time the questionnaire was answered? If yes, please include the testing data.

“Low-Emissions Valve” or “Low-E Valve” shall mean either (i) or (ii) as follows:

(1) A valve (including its specific packing assembly) for which the
manufacturer has issued a written warranty that it will not emit fugitives at greater than
100 ppm, and that, if it does so emit at any time in the first five years, the manufacturer
will replace the valve; provided however, that no valve shall qualify as “Low-E” by reason of
written warranty unless the valve (including its specific packing assembly) either:

(a) first was tested by the manufacturer or a qualified testing firm pursuant to
generally-accepted good engineering practices for testing fugitive emissions and the results
of the testing reasonably support the warranty; or

(b) is as an Extension of another valve that qualified as “Low-E” per the definition of
“Extension” listed below.

Or
(ii) A valve (including its specific packing assembly) that:
(a) Has been tested by the manufacturer or a qualified testing firm pursuant to generally-

accepted good engineering practices for testing fugitive emissions and that, during the test,
at no time leaked at greater than 580 ppm, and on average, leaked at less than 1€@ ppm; or

(b) Is an Extension of another valve that qualified as “Low-E” per the definition of
“Extension” listed below.

NOTE: “Extension” shall mean that: (i) the tested and untested valves were produced by the
same manufacturer to the same or essentially equivalent quality requirements; (ii) the
characteristics of the valve that affect sealing performance (e.g., type of valve, stem
motion, tolerances, surface finishes, loading arrangement, and stem and body seal material,
design, and construction) are the same or essentially equivalent as between the tested valve
and the untested valve; and (iii) the temperature and pressure ratings of the tested valve
are at least as high as the temperature and pressure ratings of the untested valve.

Thank you for your time and assistance with this matter., All responses must be received by
February 28th in order for us to review and make our 2013 determinations.
Sincerely,




Vanessa Smith
Environmental Delivery Specialist
Dow Automotive/Dow Pharma
“fice: (989) 638-7774
~.ell: (989) 213-7258
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Smith, Vanessa (A) f
“rom: Smith, Vanessa (A)
ant: Wednesday, February 13, 2013 11:34 AM
io: rkim@swivalves.com’
Cc: ‘Russ Christian'; Dahl, Kathy (KA); DeVine, Dan {DJ); Burdick, Matthew (MJ)
Subject: SW1 2013 Low E Technoiogy Determination
Attachments: DOW Michigan Low-E Valve Questionnaire.docx

Good Morning,

As you may recall, in fate 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission
valves and/or packing to be installed in the Covered Process Units. In early 2012, a questionnaire was sent to you to
determine if your products met the specifications of the Consent Decree. Unfortunately, we did not receive a
completed questionnaire in 2012. We are now working on our 2013 Low Emission Technology determinations according
to the Consent Decree and attached is the questionnaire that was previously sent.

Could you please review and complete the guestionnaire? Also, please provide any applicable testing data.

Thank you for your time and assistance with this matter. All responses must be received by February 28th in order
for us to review and make our 2013 determinations.
Sincerely,

Vanessa Smith
.3he Dow Chemical Company
vironmental Delivery Specialist
fiice: (089) 638-7774
Cell: {989) 213-7258




Smith, Vanessa (A)

. Jrom: RONNIE KIM {rkim@swivalves.com)]

;. ent: Thursday, February 14, 2013 11:04 AM

10; Smith, Vanessa (A)

Cc: 'Russ Christian'; Dahl, Kathy (KA); DeVine, Dan (DJ}; Burdick, Matthew (MJ)
Subject: RE: SWI 2013 Low E Technology Determination

Attachments: WinZip Compressed Attachments.zip; Low-E Valve Questionnaire.docx

See attached.

Ronnie Kim

SWI Valve Corporation
Ph#713-266-7033
Fax#281-261-7507
Cell#713-702-2864

From: Smith, Vanessa (A) [mailto:VNowak3@dow.com]

Sent: Wednesday, February 13, 2013 10:34 AM

To: rkim@swivalves.com

Cc: Russ Christian; Dahl, Kathy (KA); DeVine, Dan (D1); Burdick, Matthew (M])
Subject: SWI 2013 Low E Technology Determination

Good Morning,

is you may recall, in late 2011 Dow Chemical Michigan Qperations entered a Consent Decree requiring Low Emission

~ ilves and/or packing to be installed in the Covered Process Units. In early 2012, a questionnaire was sent to you to
determine if your products met the specifications of the Consent Decree. Unfortunately, we did not receive a
completed questionnaire in 2012. We are now warking on our 2013 Low Emission Technology determinations according
to the Consent Decree and attached is the questionnaire that was previously sent.

Could you please review and complete the guestionnaire? Alsg, please provide any applicable testing data.

Thank you for your time and assistance with this matter. All responses must be received by February 28th in order
for us to review and make our 2013 determinations.
Sincerely,

Vanessa Swmith

The Dow Chemical Company
Environmental Delivery Specialist
Oifice: {(989) 838-7774

Cell: {989) 213-7258



LOW FUGITIVE EMISSION VALVE AND PACKING QUESTIONNAIRE

Two production units at The Dow Chemical Company Michigan Operations Site recently came under a
Consent Decree from the EPA. One part of this Consent Decree requires installation of Low Fugitive
Emission valves and/or Low Fugitive Emission valve stem packing that meets the definition shown
below. It also requires supporting documentation.

“Low-Emissions Valve” or “Low-E Valve” shall mean either (i) or (ii) as follows:

(i) Avalve {including its specific packing assembly) for which the manufacturer has issued a
written warranty that it will not emit fugitives at greater than 100 ppm, and that, if it does
so emit at any time in the first five years, the manufacturer will replace the valve; provided
however, that no valve shall qualify as “Low-E” by reason of written warranty unless the
valve (including its specific packing assembly) either:

{a) first was tested by the manufacturer or a qualified testing firm pursuant to generally-
accepted good engineering practices for testing fugitive emissions and the results of the
testing reasonably support the warranty; or

{b} is as an Extension of another valve that qualified as “Low-E” per the definition of
“Extension” listed below.

Or
(i) A valve (including its specific packing assembly) that:

a. Has been tested by the manufacturer or a qualified testing firm pursuant to generally-
accepted good engineering practices for testing fugitive emissions and that, during the
test, at no time leaked at greater than 500 ppm, and on average, leaked at less than 100
ppm; or

b. Isan Extension of another valve that qualified as “Low-E"” per the definition of
“Extension” listed below.

NOTE: “Extension” shall mean that: (i) the tested and untested valves were produced by the same
manufacturer to the same or essentially equivalent quality requirements; (ii) the characteristics of the
valve that affect sealing performance (e.g., type of valve, stem motion, tolerances, surface finishes,
loading arrangement, and sterm and body seal material, design, and construction) are the same or
essentially equivalent as between the tested valve and the untested valve; and {iii) the temperature and
pressure ratings of the tested valve are at least as high as the temperature and pressure ratings of the
untested valve.

DOW RESTRICTED - For internal use only



Therefore can you please answer ALL of the following questions regarding valves that could be supplied
to The Dow Chemical Company, Michigan Operatians Site?

COMPANY NAME: __ SWIVALVE CORPORATION

1)

2)

Will your company provide a written warranty for low emission valves as defined above?
YES or NO? Yes, periia & b.

If YES, please describe the testing (the nature of the test and the resulting data) that supports
the warranty.(see attached})

OR

Does your company produce valves that have been proven through testing to meet the emission
limits in the definition for low emission valves? YES

If yes to the above questions, what size and type of valves that your company produces will meet this

definition or warranty? Please be specific as possible {i.e. which series of valves or models numbers}.

Bali? CN, CS, CT series

Plug?

Gate? AAF, AAB, AAD, AAE, AAH series

Globe? ABF, ABB, ABD, ABE, ABH series

Butterfly?

Other? All bellowseal type gate, globe valves

3)

4}

5)

6)

Which valves, including sizes, were tested? (see attached)

Which valves, including sizes, are qualified per an extension?

Will you provide the test data to The Dow Chemical Company for review? If yes, please include it
in the response.(see attached)

Does your Company offer a valve with low emission packing per the following definition?

“Low-Emissions Packing” or “Low-E Packing” shall mean either (i) or (ii} as follows:

DOW RESTRICTED - For internal use only




g,

(i) A valve packing product, independent of any specific valve, for which the manufacturer has
issued a written warranty that the packing will not emit fugitives at greater than 100 ppm,
and that, if it does so emit at any time in the first five years, the manufacturer will replace
the product; provided however, that no packing product shall qualify as “Low-E” by reason
of written warranty unless the packing first was tested by the manufacturer or a qualified
testing firm pursuant to generally-accepted good engineering practices for testing fugitive
emissions and the results of the testing reasonably support the warranty;

Or
(ii) A valve packing product, independent of any specific valve that has been tested by the
manufacturer or a qualified testing firm pursuant to generally-accepted good engineering

practices for testing fugitive emissions, and that, during the test, at no time leaked at
greater than 500 ppm, and on average leaked at less than 100 ppm.

7) Hyes, for which valves would “Low-E Packing” be offered? All valves

8} For which types of packing is “Low-E” status based on & written warranty?

9} For which types of packing is “Low-E” status based on testing that shows the packing meets the
emission limits in the definition above? (see attached packing spec)

10} If yes, can this Low-E Packing testing information be provided to The Dow Chemical Company for
review? If yes, please include it with the response. {see attached)

Thank you for your assistance to help meet low emission compliance.

Please contact Dan DeVine at 989-636-4330, or by email at devinedj@dow.com
with questions or clarifications.

DOW RESTRICTED - For internal use only



Smith, Vanessa (A)

rom: Smith, Vanessa (A)
ant: Monday, February 25, 2013 10:56 AM
io: 'RONNIE KIM'
Cc: 'Russ Christian'; Dahl, Kathy (KA); DeVine, Dan (DJ); Burdick, Maithew (MJ)
Subject: RE: SWI1 2013 Low E Technology Determination
Ronnie,

Thank you for your response to our questions concerning Low Emission valves. In the zipped file, we noticed that there
were only summary sheets of each test performed. Would you be able to provide us with the full test reports so we can
fully evaluate our determinations? [f this is confidential data, please indicate as appropriate and we will respect tha
sensitivity.

Regards,
Vanessa

From: RONNIE KIM [mailto:rkim@swivalves.com]

Sent: Thursday, February 14, 2013 11:04 AM

To: Smith, Vanessa (A)

Cc: 'Russ Christian'; Dahl, Kathy (KA); DeVine, Dan (D1}; Burdick, Matthew (M)
Subject: RE: SWI 2013 Low E Technology Determination

See attached.
anmie Kim
SWIi Valve Corporation
Ph#713-266-7033
Fax#281-261-7507
Cell#713-702-2864

From: Smith, Vanessa (A) [mailto:VNowak3@dow.com]

Sent: Wednesday, February 13, 2013 10:34 AM

To: rkim@swivalves.com

Cc: Russ Christian; Dahl, Kathy (KA); DeVine, Dan (DJ); Burdick, Matthew (MJ)
Subject: SWI 2013 Low E Technology Determination

Good Morning,

As you may recall, in late 2011 Dow Chemical Michigan Operations entered a Consent Decree requiring Low Emission
valves and/or packing to be instalted in the Covered Process Units. In early 2012, a questionnaire was sent to you to
determine if your products met the specifications of the Consent Decree. Unfortunately, we did not receive a
completed questionnaire in 2012. We are now working on our 2013 Low Emission Technology determinations according
to the Consent Decree and attached is the questionnaire that was previously sent.

Could you please review and complete the questionnaire? Also, please provide any applicable testing data.
.ank you for your time and assistance with this matter. All responses musi be received by February 28th in order

Jr us to review and make our 2013 determinations.
Sincerely,



Vanessa Smith

The Dow Chemical Company
Environmental Dalivery Specialist
OHice: {080) 838-7774

Call: {989) 213-7258



Energy & Process

TYPE APPOROVAL CERTIFICATE FOR GATE VALVE
No. 940013/3-CT-01

B.V. Job Ref: 3.30.1030.03

Inspection orderad to B.V. by (1} : SWI Valve Co, Lid.
#1023-2 Gwanyang 1-dong. Dongan-gu, Anyang-si, Gyeonggi-do, Korea
Manufacturer : SWI Vaive Co. Lid,, Korea

{1) tha addressse of the original of this certificats ;
Description of the Supply / Subject of Inspection :

Product : Forged Steel Gate Valve
Size of Tested Vaive ; 1"

Material of Tested Valve | ASTM ATOSN
Class of Testad Valve 1 #5800

Stern Diameter : 111 mm

Tightness class : BH

Endurance class : CO2{1500cycles)
Temperature class | 4007C

Valves Qualified according to sizes @ up to 2" (Stem Dia. ; 5.5 t0 22.2 mm)
Valves Qualified according fo pressure ratings : #150 | #300 , #600, #3800
Valves Qualified according fo tightness class | BM

Valves Qualified according to Endurance class ; CG2(1500¢cycles)

Valves Qualified according te temperature class | Room temperature to +400°C

This certificate covers the whols of the supply. YES (no more inspection planned; [ NO {pant of the supply stilt to be inspected)

Scope of the B.V. Survey:
- Withess for Type Test of Fugitive Emission Test

This supply complies with the following applicable document (s} : (2)

- 150 15848-1 industrial Valves-Measurement, Test and Qualification Procedure for Fugitive Emission
2} and only for parls of the decumant(s) which concem the certification or the relevant service provided by Bureau Veritas.

List of enclosures: Test Report for Fugitive Emission Test - — 9 Pages

{or reference to enclosed list)
The cartificate s valid twgather with enclosuras (if fisted). Only pages of enciosures (ar pads of pages) which are stamped, are considerad 55 part of this certificala.

Marking and Stamping on the items: None

Particuiars or comments:

This is to cerify that the foikowmg vaives have héen inspected by Bureau Veritas and found to b@ satisfactory in
The Fugitive Emission Test in agcordance with iSO 15848-1 Edition 2008,

Date of Issuancs : 07-July-2010 Issued by . Validated by

Date of Inspection ; 14 fo 16-Jun-2010 Name : K. M. % Name Y. M. Mo%% v/
Sign ; i !

Location of Inspection : BY-Korea, Secul Office ' s

Tois sadificate is deliverarad within the Scope of the Geperal Canditions of Servicas of Bureay Verilas
(e Sersfiost ast délivré dans le cadre des Condilfons Géndrales de Servige du Bureay Verias,

Tiis certificate is tssued further 1o an inspection whose duration and scope
wane Hmited by the terms and conditions of the contract with BV principal.
This certificate is NOT an indication that the itemi(s) is {are) fit for any
spacific purpose and dogs not release the manufacturer, supplier and any
party-from their respeclive duty, guarantes, obfigation and/or indemnily
relating to, withaut Bmitation, patents, workmanship, materials, safaty,
performance in opesalion and/or reliability,

Ad ME 9813b

e



REPORT.NO. SWI-FET-01
FUGITIVE EMISSION TEST [55UED DATE T 05 JuLv.2010

REPORT CHECKEDBY | JoNGWOO,S0HN
APPROVED BY | YONGPYQ,CHO

FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING Page 1 of 6
' < 130158481 =

PROTOTYPE TEST FOR VALVE
ACCORDING TO 1SO 15848-1 Edition 2006

- Fugitive Emission Test equipment specification

1, Manufacturer ; SWI VALVE CO. LTD.

2. Address: 1023-2 Gwanyang 1-dong Dongan-gu,
Anyang-si, Gyeonggi-do, Korea

3. Date of Test: 14™ June,2010 to 16" Jjune,2010

1 VALVE SPECIFICATION

Valve size & type GATE Valve A‘[OSNMBCRFS SW 800#
BBRB T

Material of Valve A105N _ g

Valve class 800#

Stemn diameter 1.1 mm

Gland packing type Graphite Bralded Packing+Graphite Molded Packing

Model No. : DAEWHA 6511+ 8001

Packing material Graphite , Graphite + Inconef Wire

Operating torque 41 Nim .

Stroke 24.3 mm

2TEST CONDITION

Test pressure 136-93bar

Test mediurn He 895%

Check medium He 99%

Tesi temperature RT/400%T

Tast equipment Fugitive emission test equip. manufactured by

_ SWi VALVE CO. LTD,

Leakage measurement equipment Helium Detector(ALCATEL Model ASM142 series)

Sampling method Random

Valve repacking before test . 0

insulation of test valve Heating Jacket used

Actuator Gearad motor

FORM-FET-01 SWIVALVE GO.LTD.



REFORT.NO, SWI-FET-01

FUGITIVE EMISSION TEST

IssuED DATE 05.July 2010

REPORT CHECKED By

JONGWOO S0HN

APPROVED BY | YONGPYQ,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT} ACCEPTANCE TESTING
< 18015848-1 >

Page 2ol §

SCONDITION FOR CYCLING TEST

Number of step test cvcles

4
Number of cyecles for step 125
A

Number of step test cvcles

Number of cycles for step 500

Number of step cveles at high temperature | 3

The duration of the cyele stroke 14sec, (open 27 + stem movement 8 close 271

ADOCUMENTATION USED

Industrial Valves- Measurement test and qualification procedures for fugitive emlission Spec.

IS0 15848-1 Edition 2006,

STEST RESULTS

Test resuits are recorded in manufactures test report from next page.

%

BUFEAL VERITAS

(EREVIEWED. |
PlwiTnessEn. |, Lo
i o . 5 gz
@ BATE G ST

FORM-FET-01

T SWIVALVE CO.LTD.




FUGITIVE EMISSION TEST
REPORT

REPCORT.NG. SWI-FET-01
ts5UED DATE 05.JuLy. 2010
OHECKED By JONGWOO.SOHN

FUGITIVE EMISSION PROTOTYPE
{TAT} ACCEPTANCE TESTING Page 3 of 8
< 1301568481 >

APPROVED BY | YONGPYQ,CHO

ETEST STEPS

The below graph specifies fluctuation of the 3 factors over total of 13 test steps.

FUGITIVE EMISSEION TEST
358 r
323
500
475
450
415
440
4 |
328 B cycle
= 300 ol .
? % 53 - pressuge bar}
~ %%3 Citemp. (T
175
120
125
199
73
30
23
g
i 2 3 4 s 6 7 3 2 1 11 Iz 13
STERS
7 TEST TABLE _
. . _ . BURBEAL] VERITAS
The following table describes total of 13 steps and leakage rates in order. ?ﬁﬁmm@
WITNESSED
i " %‘éﬂp 3 5{/2 /}-ﬂr‘ﬁ
TEST FROM ROOM TEMPERATURE({-29°C ~+40C) 1o +400T. o baTs
Step 1. PRELIMINERY TESTS AT THE RGOM TEMPERATURE
Pres.(BAR) Body Temp.{C) | Body-Bonnet Packing leakage Packing
Leakage(PPM) | (atmx cm® x 8 torgue
Nm
136 Room, Temp. a . 1.63 x10" 140
Step 2. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE
No. of Cycles Pres.(BAR) Body Temp.{T) Packing leakage
{atm % cm® x 571
125 136 Room. Temp. 9.563 x10°

Step 3. STATIC TEST AT THE SELECTED TEST TEMPERATURE 400¢C

Pres (BAR) Body Ternp.{C) Packing leakage
(atm ¥ e x 87
g3 400 2.63x10°
FORM-FET-01 - T SWIVALVE CO.LTD.



FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING
<15015848-1 >

REPORT.NO, SWI-FET-01
FUGITIVE EMISSION TEST lssuED Date 05 Juy. 2010
REPORT (CHECKED By JONGWGO SOHN
APPROVED BY | YONGPYOD CHO

Page 4 of 6

Step 4. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 400C
No. of Cycles Pres.(BAR) Body Temp.(3} Packing leakage

‘ {atm x cm® x 87)
125 93 400 2.36 x107

Step 5. iNTERME!ATE STATIC TESTS AT THE ROOM TEMPERATURE

Pres.(BAR) Body Temp.{T) Packing leakage
(atm x cm’ X 87)
136 Room. Termnp. 4.85x107

Step 8. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres.(BAR) Body Temp.(T) Packing leakage
‘ _ (atm x cm® ¥ ™)
125 136 Room. Temp. 8.363 x107

Step 7. STATIC TEST AT THE SELECTED TEST TEMPERATURE 400T

Pres.(BAR) Body Ternp.{C) Packing isakage
{atm x cr® % 87
93 400 8.363 x107

Step 8. MECHANICAL CYCLE TESTAT THE SELECTED TEST TEMPERATURE 4007C

Na. of Cycles Pres.(BAR) Body Temp.(C) Packing leakage
(alm x cm” x 87
125 23 400 273 x10™

- In this point, One Packing adjustment is faken for re-tightening.

Step 8. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

SUREAU VERITAS
%EVEEWEB
A WITNESSED

IR Ll LByl
Pres.(BAR) Body Temp.(C) Packing leakage PRty torge
Nm
138 Room temp. 1.2687 x107 39

Step 10. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

Na, of Cycles Pres.{BAR) Body Temp.{C) Packing leakage
{atm x cm® x 87
500 136 Raom. Temp. 2,36 x10°
FORM-FET-01 ° T SWIVALVE CO.LTD.



FUGITIVE EMISSION TEST
REPORT

REPORT.NG. SWI-FET-01

IssuED DATE | 0B.JULY. 2010

CHECKED BY JONGWCO SOHN

FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING
< 18015848-1 >

Approven By | Yonagevo,CHO

Page Baf 6

Step 11, STATIC TESTAT THE SELECTED TEST TEMPERATURE 400°C

Pres.{BAR} Body Temp.{T) j Packing leakage
{atm x om® X s}
93 400 7.369 x10°

Step 12. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 4000

No. of Cycles Pres.(BAR) Body Temp.{C) Packing leakage
) {atm « cm” x s
500 93 400 7.389x10°

Step 13. FINAL TEST AT THE ROOM TEMPERAURE

Pres,(BAR) Body Temp.(T) Body-Bonnst Packing leakage

) leakage(PFM) (atm x em” x 570
136 Room Temp. 38 4,283 x10°
FOST TEST EXAMINATION

i i3

Mo visible damage or wear on stem packing area

'r i «3} VERITAS i
Rt::’\f EWED

ACCEPTANCE TIGHTNESS CLASS

NITNESSED _Ez/:?
E T

I}A &

FORM-FET-01 °

SWIVAIVE CO.LTD.
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RePORT.NG. SWI-FET-01

FUGITIVE EMISSION TEST {ssUED DATE 08 Juy 20110

REPORT

CHECKED BY JoneWoo Sorn

Approvep By | Yaneeyo,CHo

FUGITIVE EMISSION PROTOTYPE
{TAT} ACCEPTANCE TESTING Page 6 0f 6
< [S015848-1 >

CLASS B

Body & bonnet gasket seal <50 ppmv

Stuffing box stern seal <10%(mgxsem ™)
| Equivalent to

<1.76x10%atm x em® x 87)

Maximum aflowable tightness leakages based on actual dimensions of stuffing box packing seals
with

- stuffing box packing seal : stem diameter 1.1 mm

CLASS B

Stuffing box stem seal Stern diameter 11.1 x 1.76x10°¢

(alm % oot ¥ 871

= 1.9536x10° (atm x em” % 879

Caonciusion : values observed guality valve to

TIGHTNESS CLASS : BH
With one packing adiusted<SSA1> for re tightening

ENDURANCE CLASS ;
C02 1,500 cycles

TEMPERAUTRE CLASS:
Room temperature to 400°C

Parformance class ;| 1SO FE BH-CO2 -~ 88A1 - t- (400 C}-CLBAC- ISO 158481

| BUREAL VERITAS
] %ﬁamawaa :
é y

NITNESEED

TEST CHECKED BY :

TEST APPROVED BY :

JONG WOO . SOHN

P

YONG PYO, CHO

y [0 cheo

DATE: July 5™, 2010

DATE: : July 5™, 2010

FORM-FET-01’

SWIVALVE CC.LTD.




SWI Valve Co.,Lid

1023-2, Kwanyang-Dong, Dongan-Gu, Anyang, Kyunggt-Do,

TEST/INSPECTION CERTIFICATE DATE : 2010, 08, 11

SWI ORDER NO. : 3020100300254
CERTIFICATE NO. 1003254 PROJECT NAME 7 NO: Fugitive Emission Tast sampie
Korea, TEL : 82-31-422-7495/7 FAX:82:31-422-7498  CUSTOMERICLIENT @ SWI Valve ca. Lid. P ONOC.:
Hydrostatic Test (Air Test .
Class | g e ¥ tkaglem?) {kglem?) Materials(ASTM) Dimen | Visual |Functi
NO. ITEM DESCRIPTION Press (inch) 'ty -sion | Inspe | -onal Result
-ure shey | Seat! | g, | Bodyd Seat Ring Stem Wedge/ Disc |Check | «ction | Test
Backseat Bonnet [Seat} {Bail)
GATE VIV 8W BOOH# N 1 210 MN.AME3 & A10G5N A276-410IHF AZTE410 AZ17-CALSIHF { GOOD | GOOD | GOOD | ACCEPTED

UHZAU VERITAS

i

BAREVICWERD

Remar 1. These standard for inspection conform to-API 588
ks

2. HF  STELLITE NQ. 6 Hard Facing.

|4
CIVAITNESSED 4

B S
BATE £

Witnessed [ Reviewed by Customer Rep.

SWIE-FORM QA-013

WE HEREBY CERTIFY THAT THE RESULTS MENTIONED ABOVE ARE TRUE AND CORRECT IN EVERY DETAIL

Q.A Manager




Gale

g AEAL VERITAS
| IREVIEWED

LT WITNESS
% T £ M =
LDATE




{ ORDER NO.

MATERIALS

NO. FARTS MATERIALS ASTM
1 | Bedy Forged Steel A1G5N
17 2 | Wedge Stainless Steel AIB1-CFEBM
@&k i §—\|_ / 3 | Seat Ring Stginless Stesl AZ76-318
S S 4 | Stem Stainless_Steel AT76-316
o 5 ! Gasket 3§ Hoop + Grophite
h £ : Ronnet Forged Stasl ALOSN
15 7 | Bonnet Bol Alloy Steel A193-B7
i 8 1 Gland Packing Graphite + Curbon Fiber
_ 13 9 | Relaining Wosher Stainless Steel AZ76-304
P 10 | Gland Stainless Steel A276-316
.. 12 11 | Gland Fionge | Forged Steel A105
2 12 | Gland Nut Carbon_Steel A1G4— 2t
o 1] 13 T Eye Bolt Stainioss Stee) ATTE-304
:j(,, 7 ,0 15 ! Yoke Sleeve 13C0r Stoiniess Steel AZTE—410
< 16_| Handwheel Maileable iron A7
I g 17 § Name Piate Alminum
3 19 | Hondwheel Hut Carbon_Steel ASB3A
—®
\@ , Shell 2075 Psi 210 Kg/Cm?)
“‘“%M\@ Hydraulie Test \porer s Ba( 153 Koyom?)
Poeumatic Test [Seat 8 Psi{ 6 Kg¥Cm?)
J @ Seat Ring Stellited (#6)
S Wedge Stellited (#6)
e o sUREALD VERITAS Valve Finishing |Phosphatized
MREVIEWED -l End_Connection |Socket Weld (ANSI B 18,11)
L CIWITNESSE 3
. g' : 7 Z
1
Rev. No. Description REV'D | APP'D
TITLE
SIZE - L - Port | End Conpection | Weight | Q7Y Valve No. FORGED STEEL GATE VALVE CLASS 800
(Inch) | (Open) Dia. B C (Kg) {pcs) BB 0S & Y SW REDUCED PORT
1/2 145 76 102 9.5 21.8 10 1.5 Refer to] APl 602 |Fig No. 245, No| 0962065101
374 151 86 02 4 127 | 272 13 2.0 Orown by 1.C.JUNG | CIKd by | J.B.CHO! [#p'd y | K.H.JUNG
S 180 102 114 18.0 339 13 2.8 e
1=1/4 | 241 117 140 31.0 427 13 a2 ELEENT :
1-1/2 241 117 140 31.0 48.8 13 5.1
2 771 | 133 165 | 37.0 | 61.2 16 8.2 <S> 8 W I Valve Co., Ltd.




Energy & Process

TYPE APPOROVAL CERTIFICATE FOR GLCBE VALVE
No. 940013/3-CT-02

B.V. Job Ref: 3.30.1030.03

inspection ordered to B.V. by {1} : SWI Valve Co. Ltd.
#1023-2 Gwanyanyg 1-dong,Dongan-qu, Anyang-si, Gyeonggi-do, Korea
Manufacturer : SWi Valve Co. Lid., Korea

{1) the addrassee of the original of this cartificate ;
Description of the Supply / Subject of inspection :

Product : Forged S{esl Globe Valve
Size of Testad Valve | 17

Material of Tested Valve | ASTM A105N
Class of Tested Valve | #800

Stem Diameter | 12.7 mm

Tightness class : BH

Endurance class | CO2{1500¢ycles)
Temperattre class 1 #4007T

Valves Qualified according to sizes : up to 2" {Stem Dia. 1 8.35 tp 25 4mm)
Valvas Qualified according to pressure ratings : #1850 , #300 , #6500, #800
Vaives Qualified according to tightness class - BH

Valves. Gualified according to Endurance class : CO2{1500cycles)

Valves Qualified according to temperature class | Room temperature to 400°C

This certificate covers the whole of the supply: B YES {no more inspection planned) [ NO (part of the supply still o ba inspected)

Scope of the B.V. Survey ;
- Witness for Type Test of Fugitive Emission Test

This supply complies with the following applicable document {s) ; (2)

- 150 15848-1 Industrial Valves-Measurement, Test and Qualification Procedure for Fugitive Emission
{2} and only for pads of the documeni(s) which concemn the centification or tha relevant service provided by Gursau Veritas,

List of enclosures: Test Report for Fugitive Entiasion Test — e 9 Pages

{or refarence fo enclosed lis)
The cerificate is valid togefnel with enclosures {if isted). Gniy pages of snclesures (o pars of pagss) whith are stamped, are considerad as part of this certificate,

Marking and Stamping on the items: Noneg

Particulars or comments:

This is 10 certify that the following valves have been inspacted by Bureau Veritas and found to be satisfactory in
The Fugitive Emission Test in accordance with 130 15848-1 Edition 20086.

Date of Issuance ; 07-July-2010 Issued by : Validated by :

Date of Inspaction © 17 to 19-Jun-2010 Name: K. M. Kim - Name Y. M. frloon .
Sign _ Sign {,,, L

Location of Inspection | BV-Korea, Seoul Office e o e

This certificate is deiivererad within ths Scope of the General Conditions of Services of Burzau Varitas
Ce Cartiticat sst dsfiveé dans le cadre des Conditions Géndrales de Servive du Buredu Verlias

This cerlificate is fssued further fo an inspection whose dusation and scope
ware mited by the tenms and condifions of the contract with BY princigal.
This cartificate is NOT an indication that the item{s} is {are} fit for any
speciiic purpose and does not release the manufacturer, stpplier and any
parly from thelr respeciive dity; guarantes, obligation and/or indemnity
relating to, withoul limitation, patents, workmanship, matedals, safety,
performance in operation andfior reliabifity.

Ad ME 9613b



REPORT.NG. SWI-FET-02

FUGITIVE EMISSION TEST IssuEb DATE | 06.JUwy 2010

REPORT CHECKED BY | JOMGWOO,S0HN

APPROVED BY | Yongryo, 0o

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
< 15015343-1 »

Page 1 0f 6

PROTOTYPE TEST FOR VALVE
ACCORDING TO ISO 15848-1 Edition 2006

- Fugitive Emission Test equipment specification

1. Manufacturer : SWI VALVE CO. LTD.

2. Address: 1023-Z Gwanyang 1-dong,Dongan-gu,
' Anyang-si, Gyeonggi-do, Korea

3 Date of Test: 17" June,2010 to 18" June,2010

1 VALVE SPECIFICATION

Valve size & type GLOBE Valve A105N/13CRFS 8W 800%

BBRB 1
Material of Valve A105N
Valve class 800#
Stern diameter 12.7 mm
Gland packing type GRAPHITE BRAIDED PACKING +

_ GRAPHITE MOLDED PACKING
Packing material GRAPHITE, GRAPHITEHNCONEL WIRE
Operating torque 42 N/m
Stroke / Angle 7.8mm
2TEST CONDITION
Test pressure 136-83bar
Test medium He 99%
Check medium He 99%
Test temperaturs RT/ 400°C
Test equipment ' Fugitive emission test equip. manufaciured by
SWIHVALVE CO. LTD.

L ezkage measurement equipment Hefiugn Detactor{ALCATEL Model ASM142 series)
Sampling method ' Random
Valve repacking before test 0 BUREAU _\?f'::g!_l'fé S
insulation of test valve Heating Jacket used WI_TMESSE}) 74 T
Actuator Geared motor OATE = ?)44 .

FORM-FET-01 SWIVALVE CO.LTD.




RePORT.NO. SWI-FET-02

FUGITIVE EMISSION TEST ISSUED DATE 05, JuLy. 2018

REPORT CHECKED BY | JonoWoo Sorn

APPROVED BY | YONGPYQ,CHO

FUGITIVE EMISSION PROTOTYPE
{TAT} ACCEPTANCE TESTING
< 80158481 >

Page % 0of &

SCONDITION FOR CYCLING TEST

Number of step test cycles 4
Number of cycles {or step 135
Number of step test cveles 2
Number of cveles for step 200

Number of step cycles at high temperature | 3

The duration of the cvele siroke 4sec. {open 27 + stem movement 8% close 27}

4DOCUMENTATION USED

Industrial Valves— Measurement téest and gualification procedures for fugitive emission Spec.
IS0 15848-1 Edition 2008.

STEST RESULTS

Tast results are recorded in manufaclures test report from next page,

BUREAL VI FsiTAS
i%’awwmw
W ED..

;
B4

FORM-FET-01 T SWIVALVE CO.LTD.



_ REFORT.NO. SWI-FET-02
FUGITIVE EMISSION TEST | olcmare |05 0y 2010

REPORT A Cuecken By | JonaWoo,S5cHN
AperovED BY | Yoneryo,Crid

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
< 150158481 >

Page 3 of 6

BTEST STEPS

The below graph specifies fluctuation of the 3 factors over total of 13 test steps.

FUGITIVE EMISSION TEST

FLE
AV
1

AP Lk b i L LW 7Y
~H L I b 3 e | E
LD

i.h@‘mO'J!D

. | B cycle
3 pressure bax)

1=

VALUE
e

Q(}K‘:ﬂ‘.!lﬁ:)!.)

T e (T

e et Y ] o o S

[ICLE T Lo U0 L [ L

2 LA LA

STEPS

7 TEST TABLE

The following table describes total of 13 steps and leakage rates in order %é@g@%ggglfﬁﬁ
: : r_t;«s’ WITNESSED %Ey
TEST FROM ROOM TEMPERATURE(-29C ~+40T) to +400T. i% DATE e
Step 1. PRELIMINERY TESTS AT THE ROOM TEMPERATURE
Pras.{BAR}BAR) | Body Body~Bonnet Packing leakage Packing
Temp (THT) Leaknge(PPM) | (atm x cm” x 8™") torgue

MNm
136 Room. Temp. |0 8.366 x107° 39
Step 2. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE
No. of Cyeles Pres.(BAR) Body Temp.(T) Packing leakage

(atm x cm” x 57)

125 138 Room. Temp. 3.34 x107°

FORM-FET-01 : SWIVALVE CO.LTD.



REPORT.NG. SWI-FET-02

FUGITIVE EMISSION TEST IssuEDn DATE 05.Juv.2010

REPORT Crgcken By | JonoWoo,SoHn

APPROVED BY | Yonoeyo,GHO

FUGITIVE EMISSION PROTOTYPE
(TATY ACCEPTANCE TESTING
< 180158481 >

Page 4 of 6

Step 3. STATIC TEST AT THE SELECTED TEST TEMPERATURE 4007

Pres (BAR) Body Temp.{T} Packing leakage
) latm x om” x 57
93 400 2.845 x107™
Step 4. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 400T
No. of Cycles Pres.(BAR) Body Temp.(T) Packing leakage

{atm x om” x 57
125 93 400 4,36 x10™

Step b, INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE
Pres{BAR) Body Temp.(T) Packing leakage

(atm x cm” x 57

138 Room. Temp, 7.261 x107°

Step 6, MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE
Na. of Cycles Pres.(BAR)Y Body Temp.{T) Packing leakage

(atm x cm” x 579

125 136 Room. Temp. 1.236 x107°

Step 7. STATIC TEST AT THE SELECTED TEST TEMPERATURE 400%C
Pres.(BAR) Body Temp.(T) Packing leakage

(atm x ¢’ x 81
83 400 2.312 x107"

Step &, MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 4006T

Nao., of Cycles Pres.(BAR} Body Temp.{T) Packing leakage
{atm X o’ x 57
i2h 83 400 9,364 %107
; BUREAU VERITAS
Step 9. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE %ﬁﬁ JEWED
MESSED

Pres (BAR) Body Temp.(C) Packing le'lhage %ﬁ?& Kﬁ

{fatmx cm" x s ') |
138 Room. Temp. 5.362 x107°

FORM-FET-01 ) SWIVALVE CO.LTD.



FUGITIVE EMISSION TEST
REPORT

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
< |5015848-1 »

REFORT.NO. SWI-FET-02
IssyeD DATE 05.Ju.200
CueCKED BY | JongWoo,SonN
ApproveDd By | Yonapyo,CHO

Page Hof &

Step 10. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres.(BAR) Bady Temb.(“C) Packing leakage
(atm % cm” x 87
500 136 Room. Temp. 3.611 x107F

- In thig point, One Packing adjustment is taken for re—tightening.

Step 11. STATIC TEST AT THE SELECTED TEST TEMPERATURE £007C

Pres (BAR) Body Temp{T) Packing leakage Packing torque
Nm
a3 400 8.13 x107° 39

Step 12. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE £00T

No. of Cycles Pres {BAR) Rody Temp.{T) Packing leakage
(atm x em® % 571)
500 93 400 4,43 x107°

Step 13, FINAL TEST AT THE ROOM TEMPERAURE

Pres {BAR) Body Temp,(T) Body-Bonnet Packing leakage
teakage{ppm) (atm x cem’ X 879
136 Room Temp., 37 3.178 x10™

POST TEST EXAMINATION

No vigible damage or wear on stem packing area

BUREAL! VERIT
ETREVIEWED AS
WITNESSED .

R

;é?
'ékjy{m

FORM-FET-01

SWI VALVE CO.LTD,




. REPORT.NG. SWI-FET-02
FUGITIVE EMISSION TEST IssuED DATE |05 Jusv.2010
REPORT CHeckED By | JoNeW0o0,SoHN
APPROVED BY | Yonapyo, CHo

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
<15015848-1 >

Page 6 of 6

ACCEPTANCE TIGHTNESS CLASS

CLASS B

Body & bonnet gasket seal

=50 ppmv

Stuffing hox stem seal

<10 Y mgxs xm™

Equivalent to

21,76x107 atm x em®

X 8}

Maximum aliowable fightness leakages based on actual dimensions of stuffing box packing

seals with ©

- stuffing box packing seal :

stem diameter 12,7 mm

CLASS B

Stuffing box stem seal

3 R
{atm x cm” x 59

Stem diameter (12.7mm) x 1.76x107"

= 2235 %10° (atm x cm® x 87

Conclusion © values observed guality valve to :

TIGHTNESS CLASS : BH

With one packing adjusted<SSALl> for re tightening

ENDURANCE CLASS :
CO2 1,500 cycles

TEMPERAUTRE CLASS:

Room temperature to 4007T

Performance clags’: 8O FE BH- CO2 - SSA1 - t- (400 T)-CLBDO- 150 158481

TEST CHECKED BY :

TEST APPROVED BY :

BUREAU VERITAS
HREVIEWED
WITNESEE
U DATE

JONG WOOD , SOHN

A

Xy AN PR

YONG PYO, CHO

Y ) c4e

DATE: July 5™, 2010

DATE: :July 5™, 2010

FORM-FET-01

SWIVALVE CO.LTD.




Karea. TEL ; 82-31-422-7495/7 FAX: 82-31-422-7488

1003254

&C3> SWivalve Co,ltd  TEST/INSPECTION CERTIFICATE | (/0% .

1023-2, Kwanyang-Dong, Dongan-Gu, Anyang, Kyunggi-Oo, CERTIFICATE NO.
CUSTOMER/CLIENT

PROJECT NAME { NO; Fugitive Emission Test sample

SWI Valve co. Lid. PO NO.:
Hydrostatic Test |Air Test :
Class g e v (kgicm?) thglem?) Materials(ASTM) Dimen |Visual |Functi
NO. [TEM DESCRIPTION Press (inch} 'ty -sion |lnspe | -onal Result
-ure shelt | Seat/ geat | BOUV & Seat Ring Stem Wedge/ Disc |Check | -ction | Test
Backseat Bonnet {Seat} {Ball}
GLOBE VIV 5W 8004 1" 1 210 153/153 A AT0BN ARTE-41HHF AZ76-410 AZ17-CAIS/HF [ GOOD | GOOD | GOOD | ACCEPTED
ShU YERITAS
EWED
Dwzmrzgsvpuf? )
? AT/ T
F UATE P vl

Remar 1. These standard for inspaction conform to AP] 588
ke 2 HF: STELLITE NOC. 8 Hard Facing.

Witnessed / Reviewed by Customer Rep.

Q.A Manager

WE HEREBY CERTIFY THAT THE RESULTS MENTIONED ABOVE ARE TRUE AND CORRECT IN EVERY DETAIL

SWI-FORM QA-013
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| ORDER NO.

\ﬁf

W : -
BILL OF MATERIALS
- NT. PARTS MATERIALS ASTM
! T 1 | Body Forged Steel A1056N
AN i | i 2. ! Seat Stellite Hordfacing
15 3 i Disc $3Cr Stoinless Steel AZ217-CAIS
fﬁ@ 4 : Stem 130r Stawiess Steel AZT7E—410
A 5 1 Gasket 304 Hoop + Graphite
< /@ 5 | Bonnet Forged Stesl ATDSN
7 | Bonnet Bolt Alloy steel A1GE-RBT
: @ 8 | Glond Packing Graphite + Corbon Fiber
— T 5 | Ret, Washer Stainless Steel A276-304
o ___@ 10 | Glend Stainless Stesl A276-316
8 11 | Glang Flange Forged Stesl A105
o 1 121 Gland_Nut Carbon_Steel AG4-2H |
g_ 13 | Eys Boi Stainless Steel AZ76—304
= <9 {4 [ Yoks Bush 13Cr Stainiess Stesl | A276-410
— 15 | Handwheel Maolleable lron A4T
xI 16 | Neme Plate Aluminum
18 | Hondwheel Nuf Carbon Steel A194—2H
i 6
©) Shel 2575 Psi{ 210 KgUCml)
- [ e . Hydraulic Test |Back Seot: 2175 Psi{ 153 KgfCm?)
- @ Seat 2475 Psi{ 153 Kg¥im?)
/® Seat of Hedy Hordfaced with Steliite #6 on Body
- Disc Stellited {#8)
Mjww QU VETAR T Valve Finishing |Phosphatized
hing i End C ti Wel I B 1611
Aingatiylack E n§ onnection | Socket Weid (ANSI B )
L |WITNESSE e | I
Wi T oo
BRTE Gl
Rev, No. Description REVD | APPD
= - R HTLE - v
R R g T pom | Bad Comnection| Weight | QY N FOR(SED STEEL gLOBE ‘g}ALVE CLASS 800
(inch) (Open) Dia. B c (Kg} {pes) BBOS &Y S REDUCED PORT
1/2 146 786 102 8.5 21.8 10 1.8 Refer tol APIGOZ / B55352 Fig No. (W5, Noj $0032651-01
3/4 152 86 102 12.7 27.2 13 2.1 Drown by} 1.C.JUNG  [Chkd by| J.B.CHOIL [Apd by | K.H.JUNG
i 188 162 114 17.5 339 13 2.9
1m1g4 219 152 140 22.5 42.7 13 6.4 CLIENT =
1—1/2 | 219 152 140 29.5 48.8 13 6.2 N '
2 . 280 172 185 35.0 61.2 16 9.7 ® s w I valve ca"! L%d'




Eanergy & Process

TYPE APPOROVAL CERTIFICATE FOR GATE BELLOWS VALVE
No. 940013/3-CT-03

B.V. Job Ref: 3.30.1030.03

Inspection ordered to B.V. by {1} : 3Wi Valve Co. Lid.
#1023-2 Gwanyang 1-dong,Dongan-gu, Anyang-si, Gyeonggi-do, Korea
Manufacturer : 3Wi Valve Co. Lid., Korea

{1} the addressee of the original of this cedificate |
Diescripiion of the Supply / Subject of inspection :

Product ; Forged Bicel Gate hellows Valve
Size of Tested Valve . 17

Material of Tested Valve : ASTM A105N

Class of Tested Valve | #8300

Stemn Diameter ; 11.1 mm

Tightness class | AH

Endurance class ; CO2(1300¢ycles)

Temperature class ; 4007C

Valves Qualified according to sizes | up to 2" (Stem Dia. | 5,55 10 22.2 mm)
Valves Qualified according to pressure ratings | #1580, #300 , #6800, #2800
Valves Quaiified according 1o tightness class : AH

Vaives Qualified according to Endurance clags | CO2({1500cycles)

Valves Qualified according to temperature class - Room temperature to +4007T

This ceriificale covers the whole of the supply: B YES (no more inspection planned) [[1 NO {part of the supply stil o be inspected)

Scope of the B.V. Suivey .
- Witness for Type Test of Fugitive Emission Test

This supply complies with the following applicable document {s) : (2}

- 130 15848-1 Industrial Valves-Measurement, Tast and Qualification Procedure for Fugitive Emission
{23y and onty for parts of the document{s) which concearn the certification or the relevant service provided by Burssu Veritas,

List of enclosures: Test Report for Fugitive Emission Test v 9 Pages

{or reference {0 enclosed list)
The sertificate is valid tegether with enclosures (i Tsted), Ordy pages of analosures dor parts of pages) which are stampad, are considersd as part of this Certificate.

Marking and Stamping on the items: None

Particulars or comments:

This is o certify that the following valves have been inspected by Buresau Venias and found to be satisfactory in
The Fugitive Emission Test in accordance with SO 18848-1 Edition 2008,

Date of Issuance : 07-July-2010 Issued by Valldated by :

Date of Inspection : 21 to 23-Jun-2010 Name : K. M. Kim Name: Y. M. Nﬁon P
3ign % Sign - Wg s

Location of Inspection - BY-Korea, Seoul Office S e '

This cestificate is delivarerad within the Scops of the Cenerdl Corditions of Sendces of Buresy Vertes
Ce Cerificat est déivré dans fo cadre des Conditions Geénsrales e Sérvice du Buraay Vantas

This cerificate is issusd further fo an inspection whose duration and scops
were fimited by the terms and conditions of the confract with BV principal,
This cedificate is NOT a0 indication that the item(s) is (are) it for any
specific purhose and tfoes nof release the manifacturer, supplier and any
party from thelr respactive duty, guarantee, obligation and/orindemnity
redating to, without Bimitation, patents, woskrmanship, mztedals, safety,
parformanca in speration andior reliabifity.

Ad ME 86130



REFORT.NG, SWI-FET-03
FUGITIVE EMISSION TEST ISSUED DATE | 08.JuLy.2010
| REPORT CHECKED BY | JONGIWOO,50HN

APPROVED B

AYON_GPYD,_CHD

FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING

< IS0 15848-1 > Page 1 of §
PROTOTYPE TEST FOR VALVE
ACCORDING TO 150 15848-1 Edition 2006
- Fugitive Emission Test equipment specification
1. Manufacturer . SWi VALVE CO. LTD.
2. Address : 1023-2 Gwanyang 1-dang Dongan-gu,
Anyang-si, Gyeonggi-to, Korea
3. DateofTest: 21%7  June,2010 to 23°° June,2010
1 VALVE SPECIFICATION
Valve size & type GATE Bellows Valve ATCBN/M3ICRFS SW
800# WBRB 1
Materlal of Valve A105N
Valve class 8G0#
Stem dizmeter 11.1 mm
Gland packing type Graphite Braided Packing+Graphite Mulded Packing
Model No. : DAEWHA 6511+ 5001
Packing material Graphite , Graphite + Inconet Wire
Cperating torque 29 N/m
Stroke / Angle 24,3 mim
2TEST CONDITION
Test pressure 138-93bar
Test medium He 99%
Check madium He 98%
Test temperature RY/400TC
Tast squipment Fugitive emission test equip. manufactured by
SWI VALVE CO. LTD. N
Leakage measurement equipment Hetium Detector(ALCATEL Modal ASM142 series)
Sampling method Random
Valve repacking before test 0 B (S
insulation of test valve Heating Jackat used WEV?EWED Jﬂﬁ
Actuator Geared motor o g o oo

FORM-FET-01 SWIVALVE CO.LTD.




REPORT.NG, SWI-FET-03

FUGITIVE EMISSION TEST 1SSUED DATE 05.JuLy.2010

REPORT CHECKED By

JONGWOO, SoHN

APPROVED BY | YONGRYD,CHO

FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING

Page 2 of 8
< |80 15848-1 » ige 2ol O

ICONDITION FOR CYCLING TEST

Nurmber of step test cycles 4

Number of cycles for step 1125

Number of step test cycles 2

Number of cycles for step 500

Number of step ¢ycles at high temperature 3

The duration of the cycle stroke 14sec. (open 27 +stem movement 8" +close 27}

ADOCUMENTATION USED

Industrial Valves- Measurement test and qualification procedures for fugitive emission Spec. IS0
15848-1 Edition 2006.

5TEST RESULTS

Test resuits are recorded in manufactures test report from next page.

GREAL VERITAS
»ﬁ?f REVIEWED
%ifﬂ VITNESE ED ,

B&L C,
: DATE AP

FORM-FET-01 ’ SWIVALVE CO.LTD,



RePORT.NO. SWI-FET-03
FUGZT‘VE EM‘SSiON TE3T IS3UED DATE 05, Uy, 2010

REPORT CHECKED BY JONGWOD, SoHN
ApproveD By  § YONGRYO,CHO

FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING
<150 158481 >

Page 30f 6

STEST STEPS

The below graph specifies fluctuation of the 3 factors over total of 13 test steps.

FUGITIVE EMISBION TEST
550 -
523
500
473
430
423
4060
A
= %%g B oycle
= ) . — ’
?} %;3 - =) pressure(bat)
~ %?f; e, ()
173 ‘
150
125
109
75
30
23
G
i 2 3 4 5 i ¥ 3 g 1 11 1z 13
STEPS
7 TEST TABLE S
i ' ; ) i BUREALY VERITAS
The following tabie describes total of 13 steps and leakage rates In order. ; gfgggngw{za ]
’ . ém WITNESEED "
TEST FROM ROOM TEMPERATURE(-28C ~+40C) 1o +4007T. S WA Z
Step 1. PRELIMINERY TESTS AT THE ROOM TEMPERATURE
Pres. (BAR} | Body Bedy-Bonnet Packing leakage Packing
(BAR) Temp {THT) Leakage(PPM) (atm x o’ x 87 torque
- Nm
136 Room. Temp. o 6.53 x10™2 a5
Step 2. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE
No. of Cycles Pres. (BAR) Body Temp.(C) Packing leakage
{atm x cm®xs™)
1125 136 Room. Temp. 5,36 x10™"

FORM-FET-01 ’ SWIVALVE CO.LTD.



REPORT.NO, SWI-FET-03
FUGITIVE EMISSION TEST fSSUED DATE | 05 Jury 2010
REPCORT CHECKED BY | JonaWoo.Soun
APPROVED BY | Yonopyo CHo

FUGITIVE EMLISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING

< 15O 158481 > Page 4 of 6

Step 3. STATIC TEST AT THE SELECTED TEST TEMPERATURE 4007T

Pres. (BAR) Body Temp.(T) Packing leakage
i (atm x cm® x 87
93 400 1.32 x10™

Step 4. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 4G0C

No. of Cycles Pres. (BAR) Body Temp.(TC) Pzcking leakage
{atm x em” x 57}
125 93 400 8.56 x10™"°

Step 5. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

Pres. (BAR) Body Temp.{T) Packing leskage
{atm xcm’ xs™)
1136 Room temp. 422 x107™

Step 6. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres. (BAR) Body Temp .{C) Packing Jeakage
(atmx em® x s
125 136 Room. Temp. 8.89 x10™

Step 7. STATIC TEST AT THE SELECTED TEST TEMPERATURE 4007

Fres. (BAR) Body Temp.(C) Packing leakags
(atm x cm® x 87
93 400 8.36 x10™"

Step 8. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 400T

No. of Cycles Pres, {BAR) Body Temp.{C} Packing leakage
(atm x em® x 87)
125 93 400 3.23x107"

Step 9. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

i} ;{:ﬁé VERITAS
Pres. (BAR Body Temp.(C Packing leaka MGEVIEWED
res. (BAR) dy Teme.(t) gleakage e e :
tatm xcm® xs™) b MM%
- e =
138 Room. Temp. 7.26 x107™°
FORM-FET-01 SWIVALVE CO.LTD.



RePORT.NQ, SWI-FET-03
FUGITIVE EMISSION TEST tesuED DATE 05,30 2010

REPORT CHECKED BY | JoneWoo Sonn
APPROVED BY | YongPYQ,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANGE TESTING
<180 158481 >

Page b of 6

Step 10. MECHANICAL CYCLE TEST AT THE ROCOM TEMPERATURE
No. of Cycles Pres. (BAR) Body Temp.{TC) Packing leakage

(atmxcm’xs")
500 136 Room. Temp. 1,36 x10°

Step t1. STATIC TEST AT THE SELECTED TEST TEMPERATURE 40070
Pres. (BAR) Body Temp.(C) Packing leakage

tatm xom® x s7™)
93 400 3.83 x107°

Step 12. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 400T
No. of Cycles Pres. (BAR) Body Temp.{T) | Packing leakage

(atm x cm®x 8™
500 93 400 " 638 x10°

Step 13. FINAL TEST AT THE ROOM TEMPERAURE

Pres. (BAR) Body Temp.({T) Body-Bonnet Packing leakage
leakage(ppm) (atm x cm”® x 57}
136 Room Temp. 11 523 x10°

POST TEST EXAMINATION BUREAL VERITAS
No visible damage or wear on stem packing arga ' ‘EWEWE

FORM-FET-01 ‘ SWIVALVE CO.LTB.



REPORT.NO. SWI-FET-03

FUGITIVE EMISSION TEST lssuep Date | 08.Juv.2010

REPORY CHECKED BY  § JONGWOO.SOHN

APPROVED BY | YONGPYOQ,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT} ACCEPTANCE TESTING

P:, (‘ f ﬁ
<180 158481 > age 6 o

ACCEPTANCE TIGHTNESS CLASS

CLASS A
Body & bonnet gasket seal =50 ppmv
Siuffing box stem seal <10%atm x cm’ X 57

Equivaient to

£1.76x10%atm x om® x 89

Maximum allowable tightness leakages based on actual dimensions of stuffing box packing seals

with
- sfuffing box packing seal . stem diameter 11.1 mm
CLASS A
Stuffing box stem seal Stem diameter (11, 1mm) x 1.7610°

(atm x em® x 57}
= 1.5538 x107 (atm x cm® x ")

Conclusion : values ohserved quality valve to

TIGHTHNESS CLASS : AH
With no packing adjusted<88A0> for re tightening

ENDURANCE CLASS :
€02 1,500 cycles

TEMPERAUTRE CLASS:
Room temperature to 400T

Performance class | ISO FE  AH- CO2 ~ 3SAQ ~ 1- (400 T3-CLB0G- ISO 158481

TEST CHECKED BY: | TEST APPROVED BY :

— JONG WOO , SOHN YONG PYOQ, CHO

[ SRR

i

ECREAL VERITAS

| M REVIEWED ;
PWITNESSED 1 ' }" ﬂ :
gz teends

INEEE o
: Gy fpero DATE: July 5™, 2010 | DATE: : July 5™, 2010

FCRM-FET-01 ' SWIVALVE CO.LTD.



e~ _ DATE : 2010. 06. 19
E S>> SWI Valve Co.,Ltd TEST/INSPECTION CERTIFICATE
e ’ / INS Tl C SWI ORDER NO. : 5020100300254
1023-2, Kwanyang-Dong, Dongan-Gu, Anyang, Kyunggi-Do, CERTIFICATE NO. @ 1003254 PROJECT NAME 7 NO: Fugitive-Emission Test sample
Hydrostatic Test |Air Test .
Class | gop Y ;ﬁ;tc::\%) & {k‘;‘,cisz} Materials(ASTM) Dimen |Visual |Functi
NO. ITEM DESCRIPTION Fress tinch) Q'ty : «sion | Inspe | -onal Result
-ure Seat f Body & Seat Ring Wedgef Disc |Check | -ction | Test
Shell Backseat Seat Bonnet {Seat) Stem {Ball)
GATE BELLOWS VWV SW BOO# 1" 1 210 N/A 6 ATOSN AZTB410MHF AZ7G-410 A T-CAISIHE | GOOD. | GOOD | GOOD | ACCEPTED
L IVERITA
FHEYYED
SSED -
Wil 7
Remar 1. These standard for inspection conforrn fo AP 508 Witnessed [ Reviewed by Customer Rep.
ks 2, HF:STELLITE NO. 6 Hard Facing.
Q.A Nanager
WE HEREBY CERTIFY THAT THE RESULTS MENTIONED ABOVE ARE TRUE AND CORRECT IN EVERY DETAIL

SWI-FORM QA-013
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| ORDER NO.

BILL OF MAIERIALS

NO. PARTS MATERIALS ASTM
1 | Body Forged Steel A105
2 | Seat Ming 13Cr Steinless Steel A27B—410
3 | Wedge 130r Stainless Steel A743~CA40
4 | Stem 13Cr Stainless Steel A278-410
45 | Bonnet Forged Steel A105
G | Connector Carbon Steel A105/8106~8
7 | Gland Packing Grophite + Carbon Fiber
8 | Gland Stainless 5Steal A276-304
9 | Ret. Washer Stainless Steel A276-304
10 | Eve Bolt Stainless Steel A2768--304
11 | Gland Fignge Forged Steel A105
o~ 12 | Gland Nut Carbon Steel A194~2H
5 13 | Yoke Sleeve 13Cr Staintess Slesl
al. 1% | Hondwheel Malleable tron A47
L) 16 | Nome Plate AlUFTiAUIT
18 | Handwhae! Nut: Carbon Steel ASB3A
Ty 19 | Bellows Stainless_Steel 32155
20 1 End Fitting Stainless Steel 31853
21 | Gregse Nipple Corbon Stest + Cr Plated
. Shell 7975 Psi{ 2095 Kg¥Cm?)
Hydraulic Test 1 e 57 s 153 Kgyom?)
Preumatic Test [Seat : 80 Psi{ & Kg/Cm?)
Seat Ring Steliited (#6)
Wedge Stelited (#6)
ey || Valve Findghing | Phosphotized
| BURTAL tf £
= R;@égggt’mﬁ |[End_Connection [Sacket Weid (ANSI B 16.11)
C T WITHESSED., = 3 '
. I e Bl o P
L 2 BATE - i’»f;» mm1
' Rev. No. Description REV'D | APP'D
i > : TIILE : -
{inch) | (Gpen) Dia. B ¢ {Kg) {pcs) CLASS 800 WB 05 & Y S.W REDUCED PORT
/2 | 226 76 102 8.5 218 10 2.4 Refer lo] AP 602 |Fig No) DG, No| 0711275101
3/4 | 243 86 102 127 1. 272 13 3.1 Drown by} 1.C.JUNG |0 by | K.H.JUNG [hgp'd by | H.G.PARK
S 306 102 114 18.0 33.9 13 4.0
1—1/4 | 395 117 140 31.0 427 13 8.1 CLIENT
1142 395 117 140 31.0 48.8 13 8.1 '
2 =9 135 | 165 | 370 | 612 % | 129 > § W I Vaive Co., Ltd.




Energy & Process

TYPE APPOROVAL CERTIFICATE FOR GLOBE BELLOWS VALVE
No. 940013/3-CT-04

B.V. Job Ref: 3.30.1030.03

Inspection ordered to B.V. by {1} : 8WIl Valve Co. Ltd.
#1033-2 Gwanvyang 1-dong,Dongan-gu, Anyang-si, Gyeonggi-do, Korea
Manufacturer : SWI Valve Co. Lid,, Korga

{1} the addressee of the ariginai of this ceriificats ;
Description of the Supply / Subiect of inspection :

Product : Forged Steel Globe heliows Valve
Material of Tested Valve : ASTM A108N

Size of Testad Valvg : 17

Class of Tested Valve : #800

Stemn Diameter . 12.7 mm

Tightness class | AH

Endurance class ;| CO2{1500cycles)

Temperature ¢lass ; 400T

Valves Qualifled according o sizes : up to 2" {Stem Dia. ; 8.35 to 25.4mm)
Valves Qualified according to pressure ratings | #150 , #300 , #6800, #800
Valves Qualified according to tighiness class : AH

Valves Qualified according to Endurance class ; CO2(1500cyclas)

Valves Qualified according to temperature class : Room temperature to +400°0

This certificate covers the whole of the supply. £ YES (no more inapaction planned) [[]  NO (part of the supply st to be inspectad)

Scope of the B.V. Survey :
- Witness for Type Test of Fugitive Emission Test

This supply complies with the following applicable dosument {s) : {(2)

- 130 158848-1 Indusirial Valves-Measurement, Test and Qualification Procedure for Fugitive Emission
{2} and only for paris of the document({s) which concein the cerfification or the relavant servicé provided by Bureau Veritas.

List of enclosures: Test Report for Fugitive Emission Tast ~rrremmee 9 Pages

{or reference o enclosad lisf)
The cerificals is valid togethar with enclosures (if listed). Only pages of enclosuras {or parts of pages} which are stamped, are considerdd s parl of this certificate.

Marking and Stamping on the Hfems: None

Particulars or comments:

This is to certify that the fallowing valves have been inspected by Bureau Veritas and found to be satisfactory in
The Fugitive Emission Test in accordance with ISG 15848-1 Edition 2006.

Date of Issuance ; 07-July-2010 Issued by ! Validated by :

Date of Inspection : 24 to 26-Jun-2010 Name : K. % . Neme:!Y.M. Nﬁon e
Sign : = L %f;%*:‘ ign : Jpis L

f.ocation of Inspection © BY-Karaa, Seoul Office ' ¥ 7R\ - (//\/“"

Tnis certificaie is defivererad wilkin the Scope of the Goenerat Condifidns.of Services of Buréan Veritas
Ca Certlficat st déiivid dans le cadre des Cdnditions Géndrales do Sérvice du Buredu Verlias

This reriificate i5 issued futthar 1o an Inspection whose duration and scope
waere mited by the terms and sondiions of the cortract with BV principal,
This certificaie is MOT an indication that the Hem(s) Is {are) fit forany
specific purpose and does not release e manufacturer, supplier and any
| party from thelr respective duly, glaranios, cbligation andier indamnily
 relating o, withou! imitation. patents, wotkmanship, materials, safely,
i parformance in operation and/cr reflability.

Ad ME 26130



_ RepoRrT.NG. SWI-FET-04
FUGITIVE EMISSION TEST  [sieomare | 05.Juv2010
REPORT ' QREQKEQ By JQN.GWQO,SOHN '
' APPROVED By | YonapYo,CHO
FUGITIVE EMISSION PROTOTYPE i T
{TAT) ACCEPTANCE TESTING B f
< SO 15848-1 > Page 1 of 6

PROTOTYPE TEST FOR VALVE
ACCORDING TO ISO 15848-1 Edition 20086

- Fugitive Emission Test equipment specification
1. Manufacturer : SWI VALVE CO. LTD.

2. Address: 1023-2 Gwanyang 1-deng Dongan-gu,

Anyang-si, Gyeonggi-do, Korea

3. Date of Test : 24" Jurie, 2010 to 26" Junge, 2010

1 VALVE SPECIFICATION

Yalve size & type

GLOBE Bellows Valve AT05N/13CRFS

SwW B00# WB RB 17

Matarigl of Valve A1T05N
Valve class 800#
Stermn diameter 12.7 mm

Gland packing typa

Graphite Braided Packing+Graphite Molded Packing

Model No. : DAEWHA 6511+ 8001

Packing material

Graphite , Graphite + Inconel Wire

Operating torque 32 N/m
Stroke / Angle 7.8mm
ZTEST CONDITION

Test pressure 136-g3bar
Test medium He 99%
Check medium He 99%
Test temperature RT/400T

Tast equipment

Fugitive emission test equip. manufactured by

SWI VALVE CO. LTD.

Leakage measurement equipment

Hejium Detector(dLCATEL Mode] ASM142 series)

Sampling method

Random

Valve repacking befors test

4]

Insulation of test vaive

Heating Jacket used

Actuator

Geared motor

[ REVIEWED
AT

AT,

FORM-FET-I

SWIVALVE CO.LTD.



REPORT.NO. SWI-FET-04

FUGITIVE EMISSION TEST issuEp DATE | 05.4urv.2010
REPORT CHECKED BY | JONGW0O. SosN
- APPROVED BY | YONGPYD,CHO
FUGITIVE EMISSHON PROTOTYPE
{TAT) ACCEPTANCE TESTING Page 2 of 6
< S0 158481 > T
SCONDITION FOR CYCLING TEST
Number of step test cycles 4
Number of cycles for step ) 125
Number of step test cycles 2
Number of cycles for step 500
Number of step cycles at high temperature 3
The duration of the cycle stroke 14sec. {open 2" +stem mavement 8"+rclose 2")
4DOCUMENTATION USED

Industrial Valves- Measurement test and gqualification procedures for fugitive emission Spec. 180
15848-1 Edition 2006,

S5TEST RESULTS

Test results are recordad in manufactures test report from next page.

BUREAU VERITAS
IREVIEWED :
TWITNESSED :

FORM-FET-01 ’ SWIVALVE CO.LTD,



_ _ REPORT.NG. SWI-FET-04
FUGITIVE EMISSION TEST  I'ooicopare | 05.0uv2010
REPORT CHECKEDR BY | JoNGWOoD SoHN
APPROVED BY | YONGPRYQ,CHO

FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING
<150 15848-1 >

Page 30l 6

6 TEST STEPS

The below graph specifies fluctuation of the 3 factors over total of 13 test steps,

FUGITIVE EMISSHON TEST
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STEPS

7 TESTTABLE

The following table describes total of 13 steps and leakage rates in order.

TEST FROM RCOM TEMPERATURE(-29T ~+407T) to +4007C.
Step1. PRELIMINERY TESTS AT THE ROOM TEMPERATURE

BUREAL VERITAS |
WREEVIEWED
T TNESSED

Fres.(BAR} Body Temp.('C) | Body-Bonnet Packing leakage Packing
Leakage(PPM) | {atmxom®x s torque
{Nm)
136 Room. Temp. |0 5.36 x107 37
Step2 MECHANICAL CYCLE TEST AT THE ROCM TEMPERATURE
Mo. of Cycles Pres, Body Temp.(T) Packing leakage
{atm x em®x s
125 136 Room. Temp. 8.36 x10™
FORM-FET-01 SWIVALYE CO.LTD.
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<180

FUGITIVE EMISSION PROTOTYPE
(TAT} ACCEPTANCE TESTING

15848-1 »

REpORT.ND, SWI-FET-04
FUGITIVE EMISSION TEST [SSUED DATE | 05 JuLy. 2010
REPORT CueckeED By | longWoo Sohn
ArPravED By | YongrY0,CHO

Page 4 0f 6

Step3. STATIC TEST AT THE SELECTED TEST TEMPERATURE 400TC

Pres.(BAR) Bedy Temp.(TC) Packing leakage
' fatm xcm° x 5™
63 400 436 x10°%

Stepd MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 400°C

No. of Cycles Pres.(BAR) Body Temp .{T) Packing leakage
{atm x cm® x 87
125 93 400 583 x10™"

StepS. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

Pres.(BAR) Body Temp.(T) Packing leakage
(atm x cm® x 8™
138 Room. Temp. 459 x10™"

Stepf, MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres.(BAR) Body Temp.(T) Packing leakage
{atmx cm® x 5™
125 136 Rocm. Temp. 9.62 x10™"

Step7 STATIC TEST AT THE S8ELECTED TEST TEMPERATURE 400TC

Pres.(BAR) Body Temp.(T} Packing leakage
(atrn x om® x 87
93 400 8.36 x10™

Step8 MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 4007T

No. of Cycles Pres.{(BAR) Body Temp.(TC) Packing leakage
(atm x cm® x s
125 93 400 7.36x10"°

StepS.INTERMEIATE STATIC TESTS AT THE ROCM TEMPERATURE

=y

| BUREAU VERITAS

. . PR REVIEW
Pres.(BAR) Body Temp.(T) Packing leakage E{EETJE e
(atmxcm®x sy § ] _'*;%éﬁé 2
136 Room. Temp. 1.25 x10™
FORM-FET-01 aw

| VALVE CO.LTD.



FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING
< {80 15848-1 »

RerorT.NO. SWI-FET-04
FUGITIVE EMISSION TEST tssueD DATE 05 JuLy.2010
REPORTY CHECKED BY | JongWogo Sons
APPROVER BY | YONGPYD,CHQ

Page Hof 6

Step10.MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres.(BAR) Body Temp.[T) Packing leakage
(atm xom® x 57}
500 138 Room. Temp. 6.82 x10™°

Step11.STATIC TEST AT THE SELECTED TEST TEMPERATURE 400T

Pres. (BAR) Body Temp.(C) Packing ieakage
(atm xon® x s
93 400 7.2810"

Step12. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 400°C

No. of Cycles Pres (BAR) Body Temp.{T) Packing leakage
{atm X em’ x s
500 93 400 $.25 x10°

Step13.FINAL TEST AT THE ROOM TEMPERAURE

Pres.(BAR) Body Temp.(T) Body-Bonnet Packing feakage
leakage(ppm) {atm xcm® x 57}
136 Room Temp. 12 123 %107
. POSTTEST EXAMINATION . i

TBUREAU VERITAS |
| MREVIEWED
7IWITMESSED

Na visible damage or wear on stem packing area

FORM-FET-01 SWIVALVE CO.LTD.



FUGITIVE EMISSION PROTOTYPE

) REPORT.NG, SWI-FET-04
FUGITIVE EMISSION TEST lssuen DATE 05.JuLy.2010
REPORT CHECKED BY JONGWOO BOHN
AFPPROVED BY | YONGPY(,CHO

{TAT} ACCEPTANCE TESTING

Page 6 of
< [S0 15848-1 » e B oof 6

ACCEPTANCE TIGHTNESS CLASS

CLASS A

Body & honnet gasket seal =50 ppmv

Stuffing box stem seal 10 mg x st x m™)
Equivalent to
£1.76x10%atm x cm® x 57)

Maximum allowable tightness leakages based on actual dimensions of stuffing box packing seals
with :

- stuffing box packing seal : stem diameter 12.7 mm

CLASS A

Stuffing box stem seal Stem diameter (12.7mm) x 1.78x10°

(atm x cm® x §7)

= 2236 x107 (atm x om” x 57

Conclusion : values observed quality valve to

TIGHTNESS CLASS : AH
With no packing adjusted <8SAQ>for re fightening

ENDURANCE CLASS :
cO2 1,500 cycfes

TEMPERAUTRE CLASS:
Room temperature {0 4007

Performance class | IS0 FE AH- CO2 - 8SAQ ~ t- (400 °C}-CL80O- ISO 1584841

TEST CHECKED BY : TEST APPROVED BY :
i JONG WOO ., SOHN YONG PYQ, CHC
MEBEEVIEWS
E‘_’I{Fww P
PP, . Y /7 %
FTATE ;

DATE: July 5™ , 2010

DATE: : July 5 , 2010

FORM-FET-01

SWIVALVE CO.LTD.




1023-2, Kwanyang-Dong, Dongan-Gu, Anyang, Kyunggi-Do,

CERTIFICATE NO.

1003254

DATE : 2610, 06. 23

SWI Valve Co.,Ltd TEST/INSPECTION CERTIFICATE | 0. somto0s00zse

PROJECT NAME / NO: Fugitive Emission Test sample

AZT76-410

Hydrostatic Test [Air Test }
Class | g ¥ (k;fm:tz) (kglcm?) Materials(ASTM) Dimen |Visual |Functi
NO. ITEM DESCRIPTION Press (inch) o'ty -gion |Ingpe | -onal Result
-wre Seat/ Body & Seat Ring Wedge/ Disc {Check | -ction | Test
Shell | pockseat | 2%% | Bonnet (Seat) Stem {Ball) '
GLOBE BELLOWS WV 3W 8008 1" 1 210G 153N.A NIA AT06N AZT6-410/HF AZTHCAIBHE | GOOD | GOOD | GOOD | ACCEPTED

B VERITAS

M TR R z L(®
TVITNESSEDA 1Y)
=K >

Remar 1. These standard for inspection conform to APl 598
ks 2. HF : STELLITE NO. §-Hard Facing.

Witnessed!Reﬁiewed by Customer Rep.

QLA Manager

WE HEREBY CERTIFY THAT THE RESULTS MENTIONED ABOVE ARE TRUE AND CORRECT IN EVERY DETAIL

SWI-FORM QA-013
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W ORDER NO.
| 18 BILL OF MATERIALS
' ND. PARTS MATERIALS ASTM
1 | Body Forged Steel A105
2 | Sect Steliite Hardfocing
3 | Disc 13Cr Stdinless Stesi AZ76-410
4 | Stém +3Cr Stainless Steel A2T6-410
5 | Bonnet Forged Steel AT0S
5 | Cabnector Carbon Steel AL05/A108-B
7 | Gtand Packing Graphite + Corbon Fiber
8 | Gland Stainless Stee! AR76~304
g | Het. Wosker Stainlesz Steel A278—304
10 | Eye Bolt Stainless Steet A27B—304
o~ 11 | Gland Flange Forged Steel A105 "
b 12 | Sland Hut Carbon_Steel A194—2H
O 13 | Yoke Slesve 13Cr Staindess Steel AZ7E—-410
a 75 | Handwheel Mallsable lron AT
o 16 | Name Flate Stainless Plate AZ40~304
<L 18 | Hondwhest Nut Carbon_Stes! AHBIA
= 19 | Bellows Stoinfess_ Steel 32158
““@ 20 | Guide in 13Cr Stoinleas Steel A276-410
@ 21 | Groose Nipple Carbon Steel + Gr Plated
—(9)
Shell : 2075 Psi{ 210 KgfCm?)
Hydraulic Test |Bock Seot: 2175 Psi{ 153 Kg¥/Crm2)
,,f"@ Seat - 1 Ps 153 Kg¥Cm?)
//@ Seat of Body Hardfaced with Stellite #6 on Body
Disc Stellited {#6)
Valve Finishihg |[Phosphatized
e ey || Bnd  Contiection |Socket Weld (ANSE B16.11)
(BUBEAL VERITAS
fg% EVIEWED )
[ WITNESSE -2
E “5?"& £ . .,/{.J-a
3 E‘} BAYE - Rev. No. Description REVD | APP'D
THLE FORGED STEEL BELLOWS GLOBE VALVE
o7r | ° 1w ot | End Conmection | Feight | @Y Tag o CLASS 800 WB 0S & Y S¥ REDUCED PORT |
{inch) | (Open) Dia. B c (Kg) | (pes) Refer to] W1 807 / B5A52 | Fig No. D45, No] 4033055-01
/2 | 202 76 | 102 9.5 21.8 0 2.1 17 Drown by| J.E.PARK | Ok by| K_H.JUNG |A9'd by | H.G.PARK
3/4 202 86 102 12.7 27.2 13 2.8 5
A 233 102 114 17.5 33.9 13 3.4 88 CLIENT
1-1/2 269 152 140 29.5 48.8 13 7.0 3
2 351 | 172 | 165 35.0 61.2 6 117 | 43 <S> S W1 Valve Co,, Ltd.
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Energy & Process

TYPE APPOROVAL CERTIFICATE FOR 2-P TRUNNION BALL VALVE
No. 940013/3-CT-05

B.V. Job Ref: 3.30.1030.03

Inspection ordered to B.V. by (1} : SWI Valve Co. Ltd.
#1023-2 Gwanyang 1-dong,Dongan-gu, Anyang-si, Gyeonggi-do, Korea
Manufacturer : SWI Valve Co. Ltd., Korea

{1) the sddressee of the original of this certificale ;
Description of the Supply / Subject of inspection :

Product :Cast Steel 2-P Trunnion Ball Valve
Material of Tested Valve | ASTM AZ18-WCRB

Size of Tested Valve : 47

Class of Tested Valve : 800

Stem Diameter : 38.0 mm

Tightness class ; AH

Endurancs class - CO2{1500eycles)

Temperature class : 20070

Valves Qualified according to sizes © up fo 168" {(Stem Dia. : 18 to 72mm)
Valves Quatified according to pressure ratings - #1560, #300 , #5800

Valves Qualified according to fightness class | AH

Valves Qualified accerding to Endurance class | CO2{(1500cycles)

Valves Qualified according to temperature class | Room temperature to + 2007

This cedificate covers the whole of the supply: YES (no more inspection planned) ] NO (part of the supply still to ba Inspected)
Scope of the B.V. Survey :
- Witness for Type Test of Fugitive Emission Test

This supply complies with the foliowing applicable document (3} : (2

- 180 15848-1 Industrial Valves-Measurement, Test and Qualification Procadure for Fugitive Emisston
{2y and only for parts of the document(s) which concam the cerlification or the relavant service provided by Burean Veritas.

List of enciosures: Test'R_eport for Fugitive Emission Test w1} Pages

{or reference o enclosed fist)
The certificats s valid tagether with anclosures ¢ Bslag), Only pages of entlosures {or parts of pages) which are stamped, are considarad as part of Il6s cedificats,

Marking and Stamping on the items: None

Particulars or comments:

This is to certify that the following valves ha\{e been ingpecied by Bureau Veritas and found to be satisfactory in
The Fugitive Emission Test in accordance with 13S0 15848-1 Edition 2008.

Date of Issuance | 07-July-2010 issued by : Validated by

Date of Inspection : 28 t0 30-Jun-2010  Name: K M. Kim ~ Nams @ Y. M. Nﬁo'n -
Sign : /é ~__Sign:

Location of Inspection : BV-Korea, Seoul Office 77 A RIS

Tris cétilizate & deliveterad within the Staps ¢f the Gererat Dondilions of Sarvicas of Bureay Venlas
Ce Certificat est détivre dans ie cadre des Conditions Géndrales e Serving du Bureay Vertas

This certficate is {ssued further 1o an inspection whose duration and stope
were limited By the terms and conditions of the coniract with BY principal.
This certificate is NOT an indication thal the item{s) is (ara) i for any
spedific purpose and does not relegse the manufacturer, supplier and dny
parly from thelr respective duly, quaranies, obligation and/or Indermnity
retating to. wilhouwt mitalion, patents, workmanship, materials, safety,
perfomance in eperation and/or reliability.

Ad ME 9613b



FUGITIVE EMISSION TEST

REPCRT.NO, SW!-_FET-05

lssuen DATE 05, Juv 2610

REPORT Cupckeo BY | JONGWOO, SoHN
o APPROVED BY | YONGPYO,CHO
FUGITIVE EMISSION PROTOTYPE a
{TAT) AS?SEg';‘géNfsiT>ESTiNG Page 1 of 8
PROTOTYPE TEST FOR VALVE
ACCORDING TO iSO 15848-1 Edition 2006
- Fugitive Emission Tesi equipment spacification
1. Manufacturer | SWI VALVE CO. LTB.
2. Address: 1023-2 Gwanyang 1-dong,Dongan-gu,
Anyang-si, Gyeonggi-do, Korea
3. Date of Test : 28" June, 2010 to 30" June,2010
1 VALVE SPECIFICATION
Valve size & type ZP-TRUNNION BALL VALVE WCBI316+RTFE
RF FB 600# 4
Material of Valve AZ16-WCB
Valve class &00#
Stem diamater 36.0 mm
Gland packing type Graphite Molded Packing
Packing material FKM+Graphite
Operating torque 396 N/im
Stroke! Angle Quarter-turn
2TEST CONDITION
Test pressure 102-88 bar
Tast medium He 98%.
- Check medium He 55%
Test temperature RT/200C
Test equipment Fugitive emission test equip. manufactured by
SWI VALVE CO, LTD.
Leakage measurement éﬁ;uipment Helium Detector(ALCATEL Model ASM142 serieg}
Sampling method Random ' '
Valve repacking before test 0 :
Insulation of test valve Heating Jacket used Ws
Actuator Geared motor BW%TNESS_E{D | é:«-
DATE G
FORM-FET-01 SWIVALVE CO.LTD.




REPORT.MNO. SWiI-FET-05

FUGITIVE EMISSION TEST (SSUEDDATE 106, Juy.2010

REPORT CHECKEDBY | JonaWoo,Sorn

APPROVED BY | YOnGEYD,CHO

FUGITIVE EMISBION PROTOTYPE
{TAT} ACCEPTANCE TESTING

< 150 15948.1 > Page 2 of 8

3CONDITION FOR CYCLING TEST

Mumber of step test cycles 4

Number of cycies for step 125

Number of step test cycles 2

Number of cycles for step 500

Number of step cycles at high temperature 3

The duration of the cycle stroke 14sec. (open 2sec. +stem movement 8sec +close 2sec.)

4DOCUMENTATION USED

Industrial Valves- Measurement test and qualification procedures for fugitive emission Spec. 1SC
15848~1 Editions 2008.

5TEST RESULTS

Test results are recorded in manufactures test report from next page.

! BUREAU VERITAS
MREVIEWED

WiTh@ESSEg :*
B e ol @3
B DATE i 75

FORM-FET-01 SWIVALVE CO.LTD.



REPORT NO. SWLFET-G5

FUGITIVE EMISSION TEST

issuED DATE 05, JuLr. 2010
REPORT CHECKED By JoneWoo Soms
ApPrROVED By | YOnGPYQ,CHO

FUGITIVE EMISBION PROTOTYPE
{TAT} ACCEPTANCE TESTING
< 180 15848-1 >

Page 3 of 6

8TEST STEFS
The below graph specifies fluciuation of the 3 factors over fotal of 13 test steps.

FUGITIVE EMISEION TEST
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7 TEST TABLE
The foliowing table describes total of 12 steps and leakags rafes in order,

BUREAU VERITAS
REVIEWED

I WITNESSED

TEST FROM ROOM TEMPERATURE TO  +200T
Step 1. PRELIMINERY TESTS AT THE ROOM TEMPERATURE

Pres. {BAR) Body Temp.{C) | Body-Bonnet Packing leakage Packing
Leakage(PPM) | (atm xom®xs™) torque
_ Nm
102 Room, Temp. a 5125 x 107" 53

Step 2. MECHANICAL GYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres. (BAR) Body Temp.(C) Packing leakage
(atmxem® xs™)
125 102 Room. Temp, 4.336x10™
Step 3. STATIC TEST AT THE SELECTED TEST TEMPERATURE 200T
Pres. (BAR) Body Temp.(T )' Packing leakage
(atmxcm®x 8™
88 200 4216 x10°"
FORM-FET-01 SWIVALVE CO.LTD.



Rerort.NO. SWI-FET-05
FUGITIVE EMISSION TEST 1SSUED DATE | 05, Juiy 2010
REPORT CHECKED By JONGWOOD,50HN

APPROVED BY | YONGPYO,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING

< 18G 158481 > Page 4 0f 6

Step 4. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 260T

No. of Cycies Pres. (BAR} Body Temp.{C) Packing leakage
(atm x cm® x 87)
125 69 200 3.21 x107°

Step 5. INTERMEIATE STATIC TESTS AT THE ROOM TEMPERATURE

Pres. (BAR) Body Temp.(C) Packing leakage
(atm x om® x 87
102 Room. Temp. 423 x10"

Step 6. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

No. of Cycles Pres. (BAR) Body Temp.{T) Packing leakage
{atmxcm®>x s
125 102 Room. Temp. 2.156 x10™

Step 7. STATIC TEST AT THE SELECTED TEST TEMPERATURE 200°0C

Pras, (BAR) Body Ternn.(T) Packing leakage
{atm x em® x 57)
88 200 9.53 x10™

Step 8. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 200T

No. of Cycles Pres. (BAR) Body Temp.(T) Packing leakage
(atmxom’ xs™)
125 89 200 6.23 x107"°

Step 8. INTERMEIATE STATIC TESTS AT THE ROCM TEMPERATURE

Pres. (BAR) Body Temp.{T) Packing leakage
3 -4
(@Imxem XS ) EREAL VERITAS
102 Room. Temp. 5.112 x10™ my@’ EVIEWED

Step 10. MECHANICAL CYCLE TEST AT THE ROOM TEMPERATURE

&

v 57:‘%5‘532]
E L B, Xy

MNo. of Cycles Pres. (BAR) Body Temp.(C) Packing leakage
((atmx em® x ™)
500 102 Room. Temp. 8.42 x10°
FORM-FET-01 SWIVALVE CO.LTD.




REPORT.NO, SYI-FET-08

FUGITIVE EMISSION TEST Issuep DATE | 05 Juty.2010

REPORT

CHECKED BY | JongWoo, SoHN

APPROVED BY | YoNGPYQ,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
<130 15848-1 >

Page S of 6

Step 11. STATIC TEST AT THE SELECTED TEST TEMPERATURE 2000
Pras. {(BAR) Bady Temp.(C)
88 200

Packing leakage(atm x om® x 87
6.85 x107°

Step 12. MECHANICAL CYCLE TEST AT THE SELECTED TEST TEMPERATURE 200°C

No. of Cycles Pras. (BAR) Body Temp.{C} Packing leakage
fatmxcm® x §7)
500 69 200 423x10"

Step 13. FINAL TEST AT THE ROOM TEMPERAURE

Przs, (BAR) Body Temp.(C) Bedy-Bonnet Packing leakage
leakage(PPM) {atm x om® x 87
102 Room Temp. 15 4.35 x10°

POST TEST EXAMINATICN

No visible damage and wear cn stem packing area

1 BUREAU VERITAS
MREVIEWED
P WITNESSED

[ e

FORM-FET-01 SWIVALVE CO.LTD.



REPORTNO. | SWI-FET-05
FUGITIVE EMISSION TEST [\ ocibare | 05, uv2010

REPORT CHECKED By JONGW00.80HN
APPROVED BY | Yoneeyo,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
< 1S 15848-1 >

Page S of 8

ACCEPTANCE TIGHTNESS CLASS

CLASS A
Body & bonnetf gasket seal 50 pprmy
Stuffing box stem seal 10 maxs ¥

Eguivalent to
£1.76x10Yatm x em® x 57)

Maximum allowable fighiness leakages based on aciusl dimensions of stuffing box packing seals

with
~ stuffing box packing seal : stem diameter 36.0 mm
CLASS A
Stuffing box stem seal Stem diameter{ 36.0mm }x1.76x 180°

(atm x cm’ x ")
= 6.336 x107 (atm x cm® x )

Conclusion : values observed quality valve to

TIGHTNESS CLASS : AH
With no packing adjustedsSSSAQ> for re tightening

ENDURANCE CLASS :
CO2 1,500 cycles

BGREAU VERITAS
EVIEWED

TEMPERAUTRE CLASS: WITNESS
Room temperature to 2007

Performance class | IS0 FE  AH- CO2 - 8SA0 - ¢ {200 T )-CLE00- 180 158481

TEST CHECKED BY : TEST APPROVED BY :

JONG WQO , SOHN YONG PYO, CHO

DATE: July 5™, 2010 DATE: : July 5", 2010

FORM-FET-01 SWIVALVE COLTD.



DATE : 2010. 08. 26
SWi Valve Co.,Ltd TEST/INSPECTION CERTIFICATE
SWl ORDER NO. : 8020100300254
10232, Kwanyang-Dong, Dongan-Gu, Anyang, Kyunggi-Do, CERTIFICATE NC. 1003254 PROJECT NAME / NO: Fugitive Emission Test sample
Korea, TEL -82-31-422-7405(7 FAX : 82-31-422-74598 CUSTOMER/CLIENT SW( Valve co. Lid. PO NG

Hydrostatic Test |Air Test

Class SIZE , {kglcmz) (kaicm®) Materials(ASTM} Dirpen Vigual |Functi
NO. ITEM DESCRIPTION Press (inch) Qty -sion | inspe | -onal Result
-ure Seat/ Body & Seat Ring wedgef Disc | Check | -ction | Test
Shell Backseat Seal Bonnet {Seat) Stem {Ball}
2-F TRUNNION BALE ViV RF B50C# 4 1 157 N/A 7 AZ216-WCEB RYFE A278-316 AZ76-318 GOOD | GOOD | GOOD | AGCEPTED

,3:5,5%%::5’4.%3 VERITAS

] prd

BEVIEWED |
CIWITNESEED ||
lé o [
D ERTE el

Remar 1. These standard for inspection conform to API 588
ks 2, HE : STELLITE NQ. & Hard Facing.

Witnessed f Reviewed by Customer Rep.

(.A Manager

WE HEREBY CERTIFY THAT THE RESULTS MENTIONED ABOVE ARE TRUE AND CORRECT IN EVERY DETAIL

SWI-FORM QA-013
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BILL OF MATERIALS

| REMARK

N TESCRIPTIONS HATERIAL
if Y B2L5-WCE
- CAR ARIE-WCY
21 CAP GASKET JIGEPY & GRAPHITE
A CAF B-RING, TTE CAERY ]
23 CAP BOET ALS93-BYH
._%; %::LNUT 8194 ~25HN
. . i a0 TSEAT - 2335;"’““
: f’:’;* .\.‘.% Y 4] SEAT HLBER AEY&TM&}iEEI"L’FEH
 BREAL VERITAS e S
‘jj .y . ED 47 ENERGIZER e At )1
% EE VIITNESS‘“ 3 :g . Vg.-:né FIRE SAFE_SEAL TRAPHITE,
§ AEEL T B . / 50 g?@nﬁa _ z;g—axa
{ 2P DATE J“f? s *’——5‘? ’#‘gi SRl o T
gg a&s: au‘:rz{iuguigm C?&?“Zﬁm
USH. TG VITON LAEDR)
”_’__’_‘_,_a——" &, | TRUNHION ART6-316
@’/ :Ee 1353'35-3&‘ T gig.sss TRIFE
& o E e iy S
wh =R 1TOM fAEIR
@ e R — e
@\‘— - e/ STEH COVER ke sart SEAL GRAPHITE
s . N w1 STEM ¥ INC SAFE. SCAL GRAPHITE
@ Nl me
T] @‘r”::id-_ i 1 smgaégvls i B
Ciﬂj i_ 25 wgis:;frl;msa FHE pe e CEVER 0P,
3 83T TopaR STCRET - Ny
o e A (g
51 a8 LOCKING PLATE APAU-3IS LEVER TR,
. 59 NAMERLATE AZAD-318
X ;g %EMS;CE:SC SPRING ;}%_;EL x-1ad
B _ - _ _ g ({;: C&;W G4 ELEED VALNE 1685
! i i Shell 7295 Pail 15/ kg7im?)
Hydraulic Test 9
7 ( ¥ St ek et 1850 Psil 117 KgyCmz)
i Prneumatic Test |Seat B0 Psii 6 Kg¥Cnmi®)
p @ Seat Ring Steliited _(#6)
| Wedge Stellited (#6)
N Valve Pinishing Phosphatized
F ] = Fnd Connection | Socket Weld (ANSt 8 16.11)
EOGOEOL I Bi BENEE H
|7 i ‘ Rev. No. Description REVD | APP'D
TME  ©AST STEEL 2-P BALL VALVE
CLASS 800 FLG'D FULL PORT
— T a2 4 la o e I p— ;l{eferén ASME B16.34 f-"lg! No, D.W;(;. No| G7112751-01
i Ton Tee |t | |96 [mcen | (ko) |(pos) o by| 1L.C.JUNG | CBKd by} KUH.JUNG ippd by | H.G.PARK
w0 1292 | — 1120 | 450 | 195 | 49 | 165 | 92.1 254 | 70 {127.0) 8-#i3 | 20 CLIENT :
74 | 356 | - | 140 | 450 | 240 | 74 | 210 | 1270/ 318 | 70 11683 8-#22 | 44
o0 {437 | = [ 180 | 600 | 285 |00 | 275 [ 1572/ %81 70 |2158] B-926 | 72 &> S W i Valve Co,, L.td.
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Encrgy & Process

TYPE APPOROVAL CERTIFICATE FOR GATE VALVE
No. 940013/3-CT-06

B.V. Job Ref: 3.30.1030.03
Inspection ordered to B.V. by (1) : SWI Valve Co. Ltd.

#1023-2 Gwanyang 1-dong,Dongan-gu, Anyang-si, Gyeonggi-do, Korea
Manufacturer : SWI Valve Co. Lid., Korea

(1} the addressee of the original of this certificate ;

Description of the Supply / Subject of inspection :

Product : Forged Sieel Gate Valve

Size of Tested Valve : 1"

Material of Tested Valve : ASTM A105N

Class of Tested Valve: #800

Stem Diameter: 11.1 mm

Tightness class : below 100ppm

Endurance class - 1500cycles

Temperature range | Room temperature ta +280°C
Packing Adjustment number - 0

This ceriificate covers the whole of the supply: YES {no more inspection planned) £3  NO {part of the supply still o be inspected)

Scope of the B.V. Survey :
- Wilness for Type Test of Fugitive Emission Test

This supply complies with the following appiicable document (s} : (2)

- AP B22 Type Testing of Process Valve Packing for Fugitive Emissions
(2)  and only for parts of the document(s) which concern the certification or the relevant service provided by Blreau Veritas.

List of enclosures: Test Report for Fugitive Emission Test —ws % Pages

of refarencea to enclosed list)
The cerbiicate is valid together with enclosures (if listed) Cnly pages of enciasures {or parts of pages) which are stamped, are considered as part of this cerificats

Marking and Stamping on the items: None

Particulars or comments:

This is to certify that the following valves have been inspected by Bureau Veritas and found to be satisfactory in
The Fugitive Emission Test in accordance with AP| 622 First Edition, August 2006,

Date of issuance @ 07-July-2010 tssued by : Validated by :
Date of Imspection : 14 to 168-Jun-2010  Name : K. M. Kim Name Y. M. Moon

Sign ‘r
Location of Inspection : BV-Kerea, Seoul Office

oisdiliens of SErvicas & Bureaa Viarnias
ates de S2rviez du Burezu Vertas

[ This carlificate is issued further 1o an insgection whese guration and scoge
| were lirsied by the terms and eonditions of the contract with BY pringipal

E This certifcate is NOT an indication that the item(s) = {are) fit for any

i spacific purpose and does not releass the manuiacturer, supphier and any
i party from thalr raspective duty. guarantee obligation and/or indemnity

| relating to, without imitation, patents, workmansnip, materials, safety,

| performance in oparation andfor reliability.

Ad ME 9613b



REPORT.NG. SWI-FET-06

FUGITIVE EMISSION TEST

lssuep DATE 05 JuLy.2010

REPORT

CHECKED By JONGWOO,S0HN

APPROVED BY | YONGPYO,CHO

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
<AP| 822 >

Page 1 of 3

PROTOTYPE TEST FOR VALVE
ACCORDING TO API 822 FIRST EDITION , AUGUST 20086.

- Fugitive Emission Test equipment specification

1. Manuofacturer : 8WI VALVE CO. LTD.

2. Address : 1023-2 Gwanyang 1-dong,Dongan-gu,
Anyang-si, Gyeonggi-do, Korea

3. Date of Test: 14" June, 2010 to 18" June, 2010

1 VALVE SPECIFICATION

Valve size & type GATE Valve A105N/13CRFS SW 800#

BB RB 1"
Material of Valve A105N
Valve class 800#
Stern dlameter 11.1 mm

Gland packing type Graphile Braided Packing+Graphite Molded Packing

Model Mo, : DAEWHA 6511+ 901

Packing material Graphite , Graphite + Inconel Wire

Cperating torque 30 fi-lbs
Stroke 24.3 mm
2TEST CONDITION

Test pressure ! 136-110bar
Test madium He 99%
Check medium He 89%
Test temperature RT/ 2607

Test equipment

Fugitive emission test equip, manufacturad by
SWIVALVE CC. LTD.

Leakage measurement equipment

Helium Detector(ALCATEL Model ASM142 series)

Sampling method Random

Valve repacking before fest 0 SREAU VERITAS
pacKing % REVIEWED

Insulation of test valve Heating Jacket used .‘ ’—if_;MI’iESSEE

Actuator Geared motor TS

FORM-FET-01 1 SWIVALVE CO.LTD.



APl STANDARD 622

A 1- Fugitive Emissions Test Report Summary

AP Std 622
Fugitive Emissions Testing Repoert Number: Wi - FET-08
Application Profile : Check Gne Manufacturer: SWIVAILVE CC. LTD.
7 Rotating ¥l Rising Description: Gate A105 #800 SW 17
Testing Facility. SW| Faciory
Technigian: JongWos, Sohn Source: @ Manufacturer Date: 10" June, 2010
Witness: Ki-Man | Kim L} Distrbutor
Start date: 14™ June, 2010 Completion: 16™ June, 2010 Packaged:
ai 0 S g 2o Tl {ndicate New or 73 New
and r.>ad . and Nut Torque :29 ft-lbs Current Product ¥l Gurrent
Information psl.
i Notes concerning installation instructions
N Testing Profile Details
Leak Reference Flats Adjusted-
maasurement Temperature{C) Gland Nut Reference A
Test Segment fppm) Temperature(T) at packing gland Torgue fi-lbs Height (mm)
Day" 0 Room temp. Roomm temp. 28 44.48
Q0 Room temp. Room temp.
k i
Start Ambient 0 Room temp. Room temp.
0-250 cycles 4 Room temp. Room temp.
P=138(bar) 4 Room temp, Roem temp,
2 Roam temp. Room temp.
High Temperature 25 260°C 220C
250-500cycles 23 260C 220G
38 280°¢C 220C
P=110{bar) " -
37 2607TC 2200
38 2680°C 220¢C .
12 Room temyp, Room temp.
Cay2
26 Room temp. Room temp.
Start, Ambient
29 Room temp. Roorm temp.
500-750 cyshes 34 Room ternp. Roorm temp.
P=136(bar) 38 Room temp. Room temp.
42 Room temp. Room temp.
High Termperature 53 260°C 220°¢C
750-1000 cycles 58 260C 220C -
58 280 220¢C
P=110(bar) N
&2 280C 2200
65 2801TC 220°C
46 Room temp. Raom ternp,
Day3
43 Room temp. Room temp.
Start Ambient 49 Room temp. Reom temp.
1000-1250 cycles 61 Room temp. Room temp.
P=136(ban) G9 Room temp. Room temp.
70 Room termp. Room temp. nyBEAL VERITAS
High Tempesature 73 260C 220C IFREVIEWED
78 260°C 220¢C . I,—TLW]TNESS/ED P
1250-1500cycles ; - iy =3
83 260 C 220T ' fﬁ DATE ™™ S8/ ik fhes
P=110(bar) - i
_____ 89 2607C 220'C
g2 Z80°C 220C
A graph depicting the tast profile with asseciated leak checks and reajustments shall be provida by the testing authority.

FORM-FET-01

SWIVALVE CO.LTD.



APl Std £22

Emissions Testing Repert Surmmary

Test Number, SWI-FET-06

Test Date: 14" 10 16" June , 2010

Packing Materizl: Graphite, Graphite+ inconel wire

Style Number:

Packing Manufacturer; DAEWHA 6511+ 8001

Source of Sample: GATE A105N/13CRFS SW 800# BE RB 1*

Test Packing Cross-section: Rectangle

Laboratory Name: SWI LABORATORY

Location of Test: SWI FACTCORY

Packing Gland OD and ID({at the packing):

oD=176 iD= 14

Packing Gland Bolt Diameter=7 9 mm

Number of Mechanical Cycles: 760

Packing Compression % of Free Height= 80%

Torgue on Gland Nutsleach side)=29/29 (E-lbs)

Number of Thermal Cycles: 750

Maximum Test Pressure: 138 bar

Mechanical Cycles Prior to Readjustment:
Non-applicable

Number of Readjustments:

Packing Configuration: Graphite + Graphite with inconel wire
Number of rings tested: 7

Circle the following

(square, circelar, vee)

Solid or split

Braided

Die formed

Spool stack

Wire or other reinforcement

Corrosion inhibitor &type

Other

Show Skeich of Packing [nstaktation-define each ring:

-

) ,/

7

TEST CHECKED BY : TEST APPROVED BY :

YONG PYQ, CHO

v [/ Cie

JONG WOO , SOHN

DATE: July 5™ , 2010 DATE: : July 5, 2010

FORM-FET-01

SWIVALVE CO.LTD.
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M {(Approx.)

" ORDER NO.

SILE_OF MATERIALS
NO. PARTS MATERIALS ASTM
o Body Forged Steel ATO5N
2 | Wedge __Stoinless_Steel A351—-CFEM
3 | Seot Ring Stuiniess Steel AZ276-316
4 | Stem Stoinless Sieel AZ76-316
| 5 | Gosket 316 Hoop + Grophite
6 | Bonnet i Forged Stesl ATOSK
7 | Bonnet Boit | Altoy Steel A193-B7
8 | Gland Packing Graphite + Carbon Fiber ' 7
9 | Retaining Wosher Stainless Stee! AZ76—304
10 | Gland Stainless Steel AZ76-316
11 [ Gland Flange Farged Steel A105
12 | Gland Nut Carbon_ Steel A194—2H
13 | Eye Bolt Stainiess Steel AZ76-304
15 | Yoke Sleeve 13Cr Stainless Steel AZ76-410
16 | Handwhesel Malleable lron Ard7
"17 1 Nome FPlate Alurminum .
19 | Handwheel Nut | Carbon Steel AS63A

Hydraulic Test =

Sl : 7375

Psi( 210 KgfCrmi)

Bock Seal 2175

Psi{ 153 Kg#Cm?2}

Prneumatic Test

Segt - 80 Psi(

6 Kgfim?)

Seat Ring

Stellited (#5)

Wedge

Stellited (#6)

Valve Finishing |Phosphatized

End Connection |Socket Weld [ANS! B 18.11)
3

For 2
1

Rev, No. Description REV'D | APP'D

TILE FORGED STEEL GATE VALVE CLASS 80C

End Connection | Weight TY

ooy | opemy | R I Y e | e vatve Ne- BB OS & Y SW REDUCED PORT
1/2 145 76 102 | 85 | 218 10 1.5 Refor lo| API 502 |Fig N, BHS. Kol 0302065101
3/4 151 86 102 127 | 272 13 2.0 Drown by| £.C.JUNG |04 by| J.B.CHOI {08 by | K.H.JUNG

1 190 | 102 112~ | 180 | 339 13 2.8
i-1/4] 241 117 140 | 310 42.7 13 5.7 CLENT =
1—1/2| 241 117 140 | 31.0 | 4B.8 13 5.1

2 271 |33 [ ies | avo | e12 | 6 8.2 <%> S W I Valve Co., Ltd.




iinergy & Process

TYPE APPOROVAL CERTIFICATE FOR GLOBE VALVE
No. 940013/3-CT-07

B.V. Job Ref: 3.30.1030.03

Inspection ordered to B.V. by {1} : SWI Vaive Co. Ltd.
#1023-2 Gwanyang 1-dong,Dongan-gu, Anyang-si, Gyeonggi-do, Korea

Manufacturer : SW1 Valve Co. 1.td., Korea
{1} the addressae of the original of this certificate ;

Description of the Supply / Subject of inspection :

Product : Forged Steel Globe Valve

Material of Tested Valve : ASTM ATO5N

Size of Tested Valva: 1"

Ciass of Tested Valve: #800

Stern Digmeter: 12.7 mm

Tightness class : below 100ppm

Endurance class : 1500cycies

Temperature range | Room temperature o +2807T
Packing adjustment number: 0

This centificate covers the whole of the supply. YES (ne more inspection planned) ] NO (part of the supply still to be inspected)

Scope of the B.V. Survey :

- Witness for Type Test of Fugitive Emission Test

This supply complies with the foilowing applicable document (s) ; (2
- AP1B22 Type Testing of Process Valve Packing for Fugitive Emissions

(2} and only for parts of the documeni{s) which concern the certification or the relevant service provided by Bureau Veritas.

List of enclosures: Test Report for Fugitive £mission Test ——m- 5 Pages

{or raference to enclosed list)
The cettificate is valid tagether with enclosures (if hsted). Only pages of enclosures (or parts of pages) which are stamped, are considered as part of this cerificaia,

Marking and Stamping on the items: None

Particulars or comments:

This is to certffy that the following valves have been inspected by Bureau Veritas and found to be satisfactory in
The Fugitive Emission Test in accordance with AP 822 First Edition, August 2006,

Date of Issuance : 07-July-2010 issued by Validated by :
Date of inspection : 17 16 19-Jun-2010  Name : K. M. Kim Name:Y. M. Moon

Sign :
Location of Inspection | BV-Korea, Seoul Office

Trus certhizate 13 delverars

@ withirt the Beape of the Generat Condiions of Servicas of Bursal Verkas
Cr Cernficat st déli

re des Condidions Gerérales de Service du Bureau Verilas

| This certificate Is issued further to an inspection whose duration and scope
! were fimited by the terms and conditions of the contract with BV principal

: This cartificats is NOT an indication that the itemis) Is (are} fif for any

| specific purpose and does not refease the manufacturer, supplier and any
i party from their respective duty, guarantee, obligation and/or indemnity

| relating fo. without limitation . patents, warkmanship, materials. safely,

| performance in opesafion and/or retiability.

Ad ME 9B13D



REPORT.NO. SWI-FET-07

FUGITIVE EMISSION TEST

15sUED DATE 05.3uLy.2010

REPORT

CHECKED By JONGWODO,SOHN

APPROVED By | YoNagpyo CHO

FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING
< AP 622 >

Page 1 of 3

PROTOTYPE TEST FOR VALVE
ACCORDING TOAPI 822 FIRST EDITION , AUGUST 2008.

- Fugitive Emission Test equipment specification

1. Manufacturer | SWI VALVE CO. LTD.

2, Address: 1023-2 Gwanyang 1-dong,Dongan-gu,
Anyang-si, Gyesonggi-do, Korea

3. Dateof Test: 17" June,2010 to 19" June,2010

1 VALVE SPECIFICATION

Valve size & type

GLOBE Valve A105N/13CRFS SW 800#
EBRB 1"

Material of Valve AT08N
Valve class B800#
Stem diameter 12.7 mm

Gland packing type

Graphite Braided Packing+Graphite Moldad Packing

Model No. : DAEWIHA 5511+ 3001

Packing material

Graphite , Graphite + Inconel Wire

Operating forque 20 ft-lbs

Stroke / Angle 7.8 mm

2TEST CONDITION

Test pressure 136-110bar o
Test medium He 99%

Check medium He 99%

Test temperature RT/260°0C

Test equipment

Fugitive emission test equip. manufactured by
SWI VALVE CO. LTD.

Lezkage measurement equipment

Helium Detector(ALCATEL Modal ASM142 series)

Sampling method Random
— SHREAL-VERITAS
Valve repacking before test 0 EI:REVIEWED
. THESBED -
Insulation of test valve Heating Jacket used g WIK,’,, 2 _
Actuator Geared motor /s
FORM-FET-01 1 SWIVALVE CO.LTD.



AP| STANDARD §22

A1- Fugitive Emissions Test Report Summary

AP St B22

Fugitive Emissions Testing Report Number. SWI-FET-07

Application Profile | Check One
| Rotating Rising

Manufacturer; SWI VALVE CO. LTD,
Description: Globe A105 800# SW 1"

Testing Facility: SWI Factory
Techniciar: JongWoo, Sohn
Witness: Ki-Man | Kim

Star date: 1777 June, 2010

Completion. 18™ June, 2010

Gland Load
Information psi.

Gland Nut Torgue : 28 fi-lbs

&l Manufacturer Date: 10" June, 2010

% Distributor

Source:

Packaged:
Indicate New or
Currant Product

7 New
1 Currant

Notes concerning instaliation instructions

Testing Profile Detaits

Laak Reference Flats Adjusted- i
measurement Temperature(C) Gland Nut Refererce A |
Test Segment {ppm) Temperature(C) at packing gland Torque ft-bs Height (mm)
Day’ o] Room temp. Raom femp. 28 44.5
0 Room temp. Room terrp.
Start Ambient 0 Roam femp, Roon eimp.
0-250 cycles 4 Room temp. Room temp.
P=136(bar) 4 Room tamp. Room temp
3 Room temp. Room temp.
High Temperature 22 280°C 220°C
250-500cycles 2! 260 ¢ 220
35 260°C 2200
P=110{har} ; )
35 260°C 2200
38 260 2200
Dayz 10 Raom temp. Room temp.
22 Room temp. Raom temp.
Start Ambient 24 Room temp. Rgom temp.
500-750 cycles 31 Room femp. Room femp.
P=136{ban) 36 Room temp. Room temp.
' 41 Roam temp. Room temp.
High Temperature 48 260°C 2207
7501000 cycles 52 250G 220C
52 2680°C 2200
P=110{har} . P
57 2607 2200C
59 260°C 220°C
43 Room temp. Room temp.
Day3 £ F
45 Room temp. Room termp.
Start Ambient 48 Room temp. Room temp.
1000-1250 cycles 55 Room temp. Room temp.
P=136(bar) 57 Rooimn temp. Reom temp.
52 Room temp. Room temp.
High Ternperature 68 260°C 220 UREAL VERITAS
T . ¥ REVIEWED
1250-1500cycles 72 60T 220C Li’ TRESSED T 77—
y B TWIEIN 133 fé__v;s
= 11016 78 2607C 220T oy é/’%f_?: ;
= ar ] BATE P P ]
b2 79 250°C 220 ATE T
85 2607T 220C

A graph depicting the test profile with associated leak checks and reajustments shall be previde by the testing authority.

FORM-FET-01

SWIVALVE CO.LTD.




API Std 622

Emissions Testing Report Summary

Test Number: SWI-FET-07

Test Date: 17" to18th  June 2010

-Packing Matertak Graphite, Graphite+ inconel wire

Style Number:

Facking Manufacturer: DAEWHA 6511+ 9001

Source of Sampie: GLOBE A105N/13CRFS SW BB RB 800# 1"

Test Packing Cross-section: Reclangle

Laporatory Name: SW{ LABORATORY

Locatton of Test: SWI FACTORY

Facking Gland 0D and {D{at the packing).

Ob=191 D= 127

Packing Gland Bolt Diameter= 7.9 mm

Number of Mechanical Cycles: 750

Packing Compression % of Free Height= 80%

Torgue on Gland Nuts{each side)= 28/28 (fi-Ibs)

Number of Thermal Cycles: 750

Mechanical Cycles Prior to Readjustment:

MNon-applicable

Maxirnumn Test Pressure: 136 bar

Mumber of Readjustments: ¢

Packing Configuration: Graphite + Graphite with Inconel wire
Number of rings lested: 7

Circle the following

(square. circular, vee)

Solid or split

Braided

Die formed

Spool stock

Wire or other reinforcement

Corrosion inhibitor &type

Shaw Sketch of Packing Instaliation-define each ring:

.

Al T

) ]

T

Other
TEST CHECKED BY : TEST APPROVED BY :
o
{ BURE £R
§MR"”‘E{5‘;:_J\;’5§'T‘“$ JONG WOO,SOHN | YONG PYO, GHO
JEWIT NESSED L
Th o e ( . _
?E@ e an ///"%5 y /?5'{2/3
DATE: July 5™, 2010 DATE: : July 5™, 2010
FORM-FET-01 3 : SWIVALVE CO.LTD.
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H (Approx.)

| ORDER NO.

BILL OF

MATCRIALS

NO PARTS MATERIALS ASTM

1 i Body Forged Steel AT05N

2+ Seat Stellite Hardfacing

3 ! Disc 13Cr_Slainiess Steed AZ17—CA1S
_ 4 i Stem 13Cr Stoinless Steel A275—-410

5 | Gaskel 304 Hoop + Grophite

6 | Bonnet Forged Steel A105N

7 | Bonnet Bolt Alloy steel A193-B7

8 | Glgnd Packing Graphite + Caorbon Fiber

9 | Ret. Washer Stoinless Sigel A276-304
10 | Gland ) Stainless Steel A276-318
11 | Gland Flange Forged Steel A103

12 | Gland Nut Carbon_Steel A194—2H
13 | Eye Balt Stainless Steel AZ76~304
14 | Yoke Bush 13Cr Stoinless Steel AZ76-410 |
18 | Handwheel Maileable lron A47 )
16 | Name Plate Aluminum

18 | Handwheel Nut Carbon_Steel A194-2H

Hydraulic Test

Shell T 975

Fsil 210 Kg¥Cm?)

Bock Seat 1 2175

Psi{ 153 Kg¥Om?)

Seat : 2175 Psi{ 153 KgVCm?}

Seat of Body

Hardfoced with Stellite #6 on Body

Disc

Stellited (#6)

Valve Finishing

Phosphatized

'End Connection | Socket Weld (ANSI B 16.11)
3
)
T
Rev. No. Description REV'D | APF'D
TILE
e | o ) ” o | End Connection | Vet | QTY Tatee mo FORGED STEEL GLOBE VALVE CLASS 800
{Inch) | (Open) Dia. B C (Kg) (pcs) BB 0S & Y SW REDUCED PORT
1/2 146 78 102 8.5 21.8 10 1.8 Refer to| 4602 / 855352} Fig No. WG, Moy 1003265101
3/4 152 86 0z 127 27.2 13 2.1 Drown by| £.C.JUNG | CWd by| J.B.CHOI [Apd by | K.H JUNG
1 188 102 114 17.5 33.9 13 2.9 -
1—1/4 ] 219 152 140 22.5 42.7 13 6.4 CLIENT =
A-i/2] 28 ] 192 140 29.5 48.8 13 6.2
2 260 172 165 35.0 51.2 16 9.7 %> S W1 Valve Co,, Ltd.
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Energy & Process

TYPE APPOROVAL CERTIFICATE FOR GATE BELLOWS VALVE
No. 940013/3-CT-08

B.V. Job Ref: 3.30.1030.03
Inspection ordered to B.V. by (1) : 8WI Valve Co. Ltd.

#1023-2 Gwanyang 1-dong,Dongan-gu, Anyang-si, Gyeonggi-do, Korea
Manufaciurer : SWI Valve Co, Ltd., Korea

{1} the addressee of the original of this certificate |

Description of the Supply / Subject of inspection :

Product: Forged Steel Gate Bellows Valve
Size of Tested Valve: 17

Material of Tested Valve | ASTM A105N

Class of Tested Vaive: #3800

Stem Diameter: 11.1 mm

Tightness class : below 100ppm

Endurance class . 1500cycles

Temperature range | Room temperature to +260T
Packing adjustment number; 0

This certificate covers the whole of the supply: YES (no merte inspection planned) [ NO (part of the supply still to be inspected)

Scope of the B.V. Survey :

- Witness for Type Test of Fugitive Emission Test

This supply complies with the fellowing applicable document (s) 1 (2)

- AP1 622 Type Testing of Process Valve Packing for Fugitive Emissions
(2} and oniy for parts ol the document{s) which concern the certification or the relevant service providad by Bureau Veritas,

List of enclosures: Test Report for Fugitive Emission Test —ee-w--—- 5 Pages

{or raference to enclosed list)
The cerlificate is valid together with enclosures (i listed), Oniy pages of enclosures (or paits of pages) which are stamped, are considered as part of this certificate

Marking and Stamping on the items; None

Particulars or comments;

This Is to certify that the following vaives have been inspected by Bureau Veritas and found to be satisfactory in
The Fugltive Emission Test in accordance with AP 622 First Edition, August 2006,

Date of Issuance : 07-July-2010 Issued by : Validated by :
Date of Inspaction : 21 10 23-Jun-2010  Name ' K. M. Kim Name Y. M. Moon

Sign: 7
Location of Inspection : BV-Korea, Seou! Office

Trus cartdicae s dekvererad winin e Scops of the General Conditions of Serdces of Bureay Veniss
Ce Cerufieat est dolivrs dans |s catrs gas Conditions Généraies de Service du Bureay Vertas

| This certificate is issued further o an inspection whose duration and scape
were limited by the terms and conditions of the contrast with BV principal
This cedificate is NOT an indication that the ileim{s} is (are) fit for any |
specific purpose and does not release the manufaciurer, supplier end any H
pariy from their respactive duty, guarantes, obligations andfor indemnity |
relating to, without limitation, patents. workmanship, matenals, safety, |
| performance in operation and/or reliability ;

Ad ME 9613b



FUGITIVE EMISSION TEST
REPORT

REPORT.NO,

SWI-FET-08

|ssuED DATE

05.JuLv.2010

CHECKED By

JONGYWOO, SoHN

AFPPROVED By

YONGPYOQ,CHO

FUGITIVE EMISSION PROTOTYPE
{TAT) ACCEPTANCE TESTING
< AP| 622 >

Page 1 0f 3

PROTOTYPE TEST FOR VALVE
ACCORDING TO API 6822 FIRST EDITION , AUGUST 20C6.

- Fugitive Emission Test equipment specification

1. Manufacturer 1 SWi VALVE CO. LTD.

2. Address : 1023-2 Gwanyang 1-dong,Dongan-gu,
Anyang-si, Gyeonggi-do, Korea

3. Date of Test: 21% June, 2010 to 237 June, 2010

1 VALVE SPECIFICATION

Valve size & type GATE Bellows Valve AT05N/13CRFS SW

800#£ WB RB 1"
Material of Valve A105N
Valve class 800#
Stem diameter H1mm

Gland packing type Graphite Braidad Packing+Graphite Malded Packing

Mode! No. . DAEWHA 8511+ 8001

Packing material Graphite , Graphite + Inconel Wire

Cperating torgue 21 ft-lbs
&Stroke !/ Angle 24.3mm

2TEST CONDITION

Test pressure 136-11Char

Test medium He 99%

Check medium | He 99%

Test temperature RT/260°C

Test equipment Fugitive emission test equip. manufactured by
SWI VALVE CQ. LTD.

Helium Detector(ALCATEL Model ASM142 series)

Leakage measurement equipment

Sampling method Random
Valve repacking before test G , BUREAY VERITAS
- HAREIEWED
Insulation of test vaive Heating Jacket used i M/WETNESS,@D.
l A e
Actuator Geared motor | Eﬁféb’}ﬁ-“g"m
FORM-FET-01 I SWIVALVE CO.LTD.



APl STANDARD 622

A.1- Fugitive Emissions Test Report Summary

AP Std 822

Fugitive Emissions Testing Report Number: SWI-FET-08

Application Profile : Check One Manufacturer; SWI VALVE CO. LTD,
"} Rotating & Rising Description: Gate bellows A108 BOO# SW 17
Testing Facility: SW! Factory
Technician: Jongiioo,Sohn: Sourse: ¥ Manufacturer Date: 10™ June,2010
: , = Disti
Witness: Ki-Man | Kim L Distributor
Start date: 21°" June, 2010 Complstion: 23" June,2010 Packaged:
5 ~ TN - m Indicate New or i New
land E_Ioﬂ . Gland Nut Torgque © 25 ft-lbs Current Product o Cusrent
nfarmation psi.
Notes concerning installation instructions
Testing Profile Details
Leak Reference Flats Adjusted-
measurement Temperature(TC) Gland Nut Reference A |
Test Segment {ppm) Temperature{'C} | at packing gland Torque fi-ibs Height {mm)
0 Room temp. Room temp. 25 44 51
Dayt
0 Room temp. Roem temp.
Start.Amblent Q Room temp. Room temp.
0-250 cycles 0 Room temp. Room temp.
P=136(bar) 9 Room temp. Room temp.
0 Room temp. Room temp.
High Termperature 1 280TC 220C
250-500¢yeles 3 2801 2207
3l 280T 2200
P=110(bar} , ;
7 260C 220C
§ 260°¢C 220C
Dayz 2 Raom temp. Reom temp.
3 _Room temp. Rgom temp
Start Ambient 3 Raom temp. Room temp.
500-750 cycles g Room temp. Room termp,
] P=135(bar) 8 Room temp. Rocm lemp.
i g Room temp. Room lemp.
High Temperature 12 2607 2207
750-1000 cycles 23 250T 2200
25 260°%C 220°C
P=110{bar) B 5
26 2580¢C 220T
28 280C 220°C
12 Room temp. Rgom temp.
Day3
22 Room temp. Room temp.
Start Ambient 23 Room temp. Room temp.
1000-1250 cycles 26 Room temp. Room temp.
P=138{ba¢) 249 Room temp. Room temp.
34 Room temp. Room temp. I GHREAL CRITAS
High Temperature 19 260T 220C HBEVIEWED
B CIWITNESSED .
1250-1500cycles 21 260C 2200 Wl ";Lf—’
25 280T 2200 ﬁﬁ m Py W
P=110¢bar) i . . 7
29 280°C 220T
35 260 220 i
A graph depicting the test profile with associated leak checks and reajustments shafl be provide by the testing authority.

FORM-FET-01

SWIVALVE CO.LTD.



APl Std 622

Emissions Testing Report Summary

Test Number: SWI-FET-08

Test Date: 21% 10 23® June , 2010

Packing Material Graphite, Graphite-+ inconel wire

Style Number:

Packing Manufacturer: DAEWHA  B511+ 9001

Source of Sample; GATE BLWS A105N/13RFS SW

800 WBRB 1"

Test Packing Cross-section: Rectangle

Laboratory Name: SWI LABORATORY

Location of Test: SWI FACTORY

Packing Gland OD and ID{at the packing}h:

oD=17.6 D= 111

Packing Gland Belt Diameter= 7.9 mm

Number of Mechanical Cycles. 750

Packing Compression % of Free Height= 80%

Terque on Gland Nuts{each side)= 25/25 (fi-lbs)

Number of Thermal Cycles: 750

Mechanical Cycles Prior to Readjustment:

Mon-applicable

Maximum Test Pressure: 136 bar

Number of Readjustments: 0

Packing Configuration: Graphite + Graphite with incone! wire
Mumber of rings tested, 7

Circle the following

(square, circular, vee)

Solid or split

Braided

Lie formed

Spool stock

Wire or other reinforcement

Carrosion inhibitor &type

Show Sketch of Packing Installation-define each ring:

Al

e

Other
TEST CHECKED BY : TEST APPROVED BY :
JONG WOO , SOHN YONG PYO, CHO
g Y
DATE: July 8™, 2010 DATE: : July 5™, 2010
FORM-FET-01 3 SWI VALVE CO.LTD.
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| ORDER _NO.

MATERIALS

N\

NO. PARTS MATERIALS ASTM
1 | Body Foarged Steel Al0%
2 | Seat Ring 13Cr Stointess Steel A276—-410
3 | Wedgse 13Cr Stainiess Stee! A743—CA40
4 | Stem 13Cr Staintess Stes! AZ76—410
5 | Bonnet Forged Steel A105
& | Connector Carbon Stee! A105/A106-8B
7 | Glond Packing Graphite + Corbon Fiber
& | Gland Stainless Steel AZ76—304
9 | Ret. Washer Stainless Steel AZ76—=304
10 | Eye Bolt Stainless Steel AZ76--304
11 | Gland Flange Forged Steel A105
] 12 | Glond Mut Carbon Steel A194—-2H
% 13 | Yoke Sieeve 13Cr Stoinjess Steel
Py 15 | Handwheel Moileable lron A47
2, i6 | Name Plote Aluninum
18 | Handwhesl Nut Carbon_Steel ABB3A
L 19 | Beliaws Stainiess_Stesl 32155
70 | End Fitting Stainless Steel 31655
21 | Greose Nipple Carbon Steel + Cr Plated
. Shell ;2975 Psil 2085 Kg¥Cm?)
Hydraulic Test Bock Sl . 5175 Psi( 53 Ka¥om?)
Pneumnatic Test {seqt . B0 Psi{ & Kg¥Tm?)
Seat Ring Stellited (#6)
1 - Wedge Stellited (#6)
Valve Finishing |Phosphatized
Enrd Connection |Socket Weld (ANSI B 16,11)
3
2
£ W 1
Rev. Nao. Description REV'D | APPD
. : : TTLE
fnch) | (0sen) Dia. B c Ke) | (pcs) CLASS 800 WB 0S & Y SW REDUCED PORT
1/2 226 76 102 9.5 21.8 i0 2.4 Refer to| AP 602 |Fig Ne. DHG. Kol 0711275101
3/4 243 86 102 127 27.2 13 3.1 Drown by| 1.C.JUNG [CRKd by | K H.JUNG |App'd by | H.G.PARK
1 306 102 114 18.0 33.9 13 4.0
1-1/4| 395 117 140 310 42.7 13 8.1 CLIENT -
1-1/% 395 117 140 31.0 43.8 13 8.1
2 259 133 | 165 | 370 | 612 16 | 12.9 <> S W1 Valve Co., Ltd.
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Energy & Process

TYPE APPOROVAL CERTIFICATE FOR GLOBE BELLOWS VALVE
No. 940013/3-CT-09

B.V. Job Ref: 3.30.1030.03

Inspection ordered to BV, by {1) : SWi Valve Co. Ltd.
#1023-2 Gwanyang 1-dong,Dongan-gu, Anyang-si, Gysonggi-do, Korea

Manufacturer ; SWI Valve Co. Lid., Korea
(1) the addressea of the original of this centificate ;

Bescription of the Supply / Subject of inspection :

Product : Forged Steel Globe Bellows Valve
Size of Tested Vaive; 1"

Material of Tested Vaive : ASTM AT0OEN

Class of Tested Valve: #8060

Stem Diameter - 12.7 mm

Tightnass class : below 100ppm

Endurance class | 1500cycles

Temperature range : Room temperature (o +26807TC
FPacking adjustment number: 0

This certificate covers the whole of the suppiy: YES (no more inspection planned) {1 NO (part of the supply stilf to be inspected)

Scope of the B.V. Survey ;
- Witness for Type Test of Fugitive Emission Test

This supply complies with the following applicable document {s) : (2)

- AP| 822 Type Testing of Process Valve Packing for Fugitive Emissions
{2) and only for parts of the document{s) which concern the certification or the relevant service provided by Bureau Veritas.

List of enclosures: Test Report for Fugitive Emission Test -———-— 5 Pages

lor reference to enclosed Yist)
The cerificate is valid iogether with enclesures (if asted). Only pages of enclosures (or parls of pages) which are stamped. are considered as parl of this cerificate

Marking and Stamping on the items: None

Particulars or comments:

This is to certify that the following valves have been inspacted by Bureau Veritas and found to be satisfactory in
The Fugitive Emission Test in accordance with AP| 822 First Edition, August 2008

Date of Issuance : 07-July-2010 Issued by . Validated by :
Date of Inspection © 24 to 28-Jun-2010  Name : K. M. Kim Name (Y. M. Mcon

Sigin:
Location of inspection . BV-Korea, Seoul Office

| This cerificaie |5 seued further to an inspection whose durgtion and scope |
i were limited by the terms and conditions of the conlract with BV pringipat. :
| This certificate is NOT an indication that the itemn{s) is (are) fil for any

} specific purpose and does not release the manufaciurer, supplier 2nd anv ]
| party from their respective duty, quarsntes. cbiigation and/or indemnity

i relating ., without limitation, patents, workmanship, materials, safety, 1
performance in operation andlor reliabiity i

Ad ME 9813b



FUGITIVE EMISSION TEST
REPORT lssuED DATE 05.JuLy.2010

CHECKED By JONGWOO,50HN

RerPORT.NO. SWI-FET-09

FUGITIVE EMISSION PROTOTYPE
(TAT) ACCEPTANCE TESTING
< AP|1 622 >

APPROVED BY | YONGPYQ,CHO

Page 1 of 3

PROTOTYPE TEST FOR VALVE
ACCORDING TO AP 622 FIRST EDITION | AUGUST 2008.

- Fugitive Emission Test equipment specification
1. Manufacturer : SW1 VALVE CO. LTD.

2. Address : 1023-2 Gwanyang 1-dong,Dongan-gu,

Anyang-si, Gyeonggi-do, Korea

3. Date of Test : 24" June, 2010 to 26" June 2010

1 VALVE SPECIFICATION

Valve size & type

GLOBE Beliows Valve A105N/13CRFS
SW B00# WB RB 17

Material of Valve A108N
Valve class 8OO#
Stem diameter 127 mm

Gland packing type

Graphite Braided Packing+Graphite Molded Packing

Model No. : DAEWHA 8511+ 9001

Packing material

Graphite , Graphite + Inconel Wire

Operating torque

23 fi-lbs

Stroke / Angle 7.8mm
2TEST CONBITION
Test prassure 136-110bar
Test medium He 99%

! Check medium He 99%
Test temperature RT/2607TC

Test equipment

Fugitive emission test equip manufactured by

SWIVALVE CO. LTD.

Leakage measurement equipment

Helium Detector{ALCATEL Model ASM142 series)

Sampling method Random
i BUREADU VERITAS |
Vaive repacking before test 0 %9 Eall VERITAS

Insulation of test vaive

Heating Jacket used CIWITNESSED

]
b o WA ‘,«;’f{:'{.r“’:gt .
Actualor Geared motor I3 57Te {d/ 3
FORM-FET-01 1 SWIVALVE CO.LTD.




APt STANDARD 622

A1- Fugitive Emissions Test Report Summary

AP Std 622
Fugitive Emissions Testing Raport Numbar SWi -FET-

09

Application Proftle : Check Cne Manufactarer: SWI VALVE CO. LTD.
! Rotating ¥ Rising Description: Globe BLWS A105N B0C# 1"
Testing Facility: SWi Factory
. . apin
Technician: JongWoo Sohn Source: . Mgnu.facturer Date: 10" June, 2010
Witness, Ki-Man , Kim L Distributor
Start date: 247" June,2010 Completion; 26™  June, 2010 Packaged:
Samd L - - - Indicate New ar [ New
an gad . Giand Nut Torque: 27 #-lbs Current Product i Current
Information psi
Notes concerning installation instructions
Testing Profile Details
Leak Reference Flats Adjusted-
measaremeant Temperature{ C) Gland Nut Reference A
Test Segment (ppm) Temperature{C) at packing gland Torque fi-lbs Height {(mm)
Bay? 0 Room temp. Room temp. 27 44 .51
0 Room temp. Room temp.
StartAmblent 0 Room temp. Room temp.
0-250 cycles 0 Raom temp. Room temp.
P=136 {bar) 0 Room temp. Room temp.
0 Room temp. Room temp.
High Termperature 2 260°C 2200
250-500cycles 3 260C 220C
§ 260T 2207T
P=110(bar) ) —
8 2607 220C
8 260°C . 220CT o
Bay2 3 Room temp. Room temp.
4 Room temp. Room temp.
Start, Ambient 5 Room temp. Room temp.
500-750 cycles 5 Room femp. Room temp.
P=136(bar) 6 Roant femp. Room temp.
8 Room temp. Room temp.
High Temperature 1 2680°C 22070
750-1060 cycles 15 280C 220T
15 2801¢ 220C
P=110(bar) a i
17 2607T 220
18 260°¢C 220C
Day? ic Room temp. Room temp.
13 Room temp. Roem temp,
Start Ambient 15 Room temp. Room temp.
1000-1250 cycles 18 Room temp. Room temp.
P=136(bar) 18 Reom temp. Room {femp.
13 Room temp- Room ternp. BV MM ALY A it s &
BURERL Vs AS
High Temperature 22 280°C 220TC TTREVIEWE
1250-1500cycles 23 2607 220°C SWITNESSED _
| s ‘
24 260 220°C E Ef.fv--f-«g Lbacn F
P=110(bar) = -5
28 2607T 220°C
32 260°C 220°C

A grgph depicting the test profile with asscciated [eak checks and reajustrnenis shall be provide by the testing authority,

FORM-FET-01

SWIVALVE CO.LTD.




AP Std 622

Emissions Testing Report Summary

Test Numbear: SWI-FET-08

Test Date: 247

to 26™  June , 2010

Packing Matlerial: Graphite, Graphite+ inconel wire

Styte Numben:

Packing Manufacturer: DAEWHA 8511+ 9001

Source of Sample: GLOBE BLWS A105N/13RES SW

BOO# WB RB 17

Test Packing Cross-section: Rectangle

Laboratory Name: SWi LABORATORY

Location of Test: SWI FACTORY

Packing Gland OD and II4{at the packing):
QD= 17.6 D= 111

Packing Giand Boll Diameter= 7.9 mm

Number of Mechanical Cycles: 75C

Packing Compression % of Free Height= 80%

Torque on Gland Nuts{each side}= 27/27 (f-Ibs)

Number of Thermal Cycles: 750

Maximum Test Pressure: 136 bar

Mechanical Cycles Prior to Readjustiment,

Non-apolicable

Number of Readjustments: 0

Packing Configuration: Graphite + Graphite with incone! wire
Number of rings tested: ¥

Circle the following

IRing shapefsquare, circular, vee)

Sofid or split

Bralded

Cie formed

Spool stock

Wire or other reinforcement

Corrosion inhibitor &type

Show Sketch of Packing Installation-define each ring:

-
ami

TN

) )

T

Other J
TEST CHECKED BY : TEST APPROVED BY :

s ‘ g JONG W00 . SOHN YONG PYO, CHO

I REVIEWED . P

| VITNESSE ) Ty %&

L DATE oy ‘

' S e DATE: July 5™, 2010 DATE: : July 5™, 2010

FORM-FET-01 3 SWI VALVE CO.LTD.
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| CGRDER NOC.

S L OF MATERIALS

NO. PARTS MATERIALS ASTM
1 | Bedy Forged Steel ATOS
2 | Seat Stellite Hardfocing T
3 | Disc 13Cr Stainiess Steel | AZ76--410
4 | Stem 13Cr Stainless Steel | AZ76-410 |
5 | Bonnet Forged Steel ATOD
6 | Connector Carbon Steel A105/A106-B |
7 | Gland Packing Graphite + Carben Fberr |
g8 | Gland Stoinless Sieel A276-304
9 | Ret. Washer Stainless Steel AZ76—304
10 | Eye Balt Stainless Stee! AZ76--304
~~ 11 | Gland Flange Forged Steel A105
e 17 | Gland Nut_ Carbon_Steel A194—-2H
O 13 | Yoke Sleeve 13Cr Stainless Steel A276-410
B 15 | Hondwhesl Matlecble lron A47 R
B: 16 | Name Plote | Stainless Plate A240~-304
< 18 | Handwheel Nut Carbon_Steel ASB3IA
= 15 | Bellows Stainiess Steel 32155
20 | Guide Pin 13Cr Stainless Steel AZ76—410
21 | Greose Nipple Carbon Steel + Cr Plated
Shell @ 2975 Psil 210 KgiCm?)
Hydraulic Test [Bock Seat: 2175 Psi( 153 KgfCm?)
Seat . 2175 Psi{ 153 Kg¥/Cm2)
Seat of Body Hardfoced with Stellite #6 on Body
Disc Stellited (#6)
Valve Finishing |Phosphaotized
o= End Connection |Socket Weld {ANSI B16.11}

VERITAS |
WED i 3

¥ n«G&wEZ i, 2
- - £ 1
P i) feealaid
Mﬁ% Rev. No. Description REVD | APPD

N

L.

TLE BORGED STEEL BELLOWS GLOBE VALVE
s7E | H - ot | End Conneotion | Weight | QTY Tog No. CLASS 800 WB 0S & Y S REDUCED PORT
{inch) | (Open) Dia. B C (Kg) | {pes) Refer to| 1 407 / &332 | Fig Mo. DHE. Kol 04033053-01
1/2 1 202 76 102 9.5 21.8 10 2.1 17 Drawn ty| J.E.PARK |CaK'd by | K. H.JUNG |Appd by | H.G.PARK
3/4 202 86 102 12.7 27.2 13 2.8 5

1 735 102 | 114 17.5 33.9 13 3.4 a8 CLIENT -
io1/2| 2869 152 | 140 29.5 48.8 13 7.0 3 )
2 351 | 172 | 165 35.0 61.2 16 | 117 | 43 <S> S W I Valve Co., Ltd.



Encrgy & Process

TYPE APPOROVAL CERTIFICATE FOR 2-P TRUNNION BALL VALVE
No. 940013/3-CT-10

B.V. Job Rel: 3.30.1030.03

inspection ordered to B.V. by (1) : SWI Vaive Co. Lid,
#1023-2 Gwanyang 1-dong,Dongan-gu, Anyang-si, Gyeonggi-do, Korea
Manufacturer : SW! Valve Co. Ltd., Korea

{1} the addressee of the original of this certificate ;
Description of the Supply / Subject of inspection ;

Product : Cast Steel 2-P Trunnion Ball Valve
Size of Tested Valve : 4"

Material of Testad Valve : ASTM AZ216-WCB

Class of Tested Valve; #8500

Stem Diameater : 36.0 mm

Tightness class ; below 100ppm

Endurance class : 1500¢cycles

Temperature range . Room Tempearature to +2007T
Packing adjustment number: ¢

This certificate covers the whole of the supply: YES (ne more inspection planned) [0 NO (part of the supply still to be inspected)

Scope of the B.V. Survey :
- Witness for Type Test of Fugitive Emission Test

This supply complies with the following applicable document {s} : (2
- AP 822 Type Testing of Process Valve Packing for Fugitive Emissions

{2) and only for parts of the document(s) which concem the certification or the relevant seniice provided by Bureau Veritas.

List of enclosures: Test Report for Fugitive Emission Test ~—-- 8 Pages

for reference o enclosed lisl)
The cenificale is vaiid together with enclasures (¥ listed). Only pages of enslosuras (or pants of pages) which are stamped, arg considered as part of this certficate.

Marking and Stamping on the items; None

Particulars or comments:

This is to certify that the following valves have been inspected by Burea Veritas and found to be satisfactory in
The Fugitive Emission Test in accordance with APl 622 First Edition, August 2008,

Date of Issuance : 07-July-2010 Issued by : Vatidated by :
Date of Inspection : 28 to 30-Jun-2010  Name : K M. Kim Name: Y. M. Moon
e i L
b antt
v

Sign:
Location of Inspection | BV-Karea, Seout Office

Tris cantificate iz delivererad vithin 1he Saope of the General Conditions of Serviees of Jureau Vertas
Ge Certficat est délvrs dans le cadrs des Condilions Génerales de Servce du Bureaw Veritas

This cartificale is isswed further to an inspection whose duration and scope
were limited by the terms and conditions of the contrect with BV principal H
This cerlificate is NOT an indication thal the item{s) 1s (are) fit for any i
specific purpese and does not release the manufacturer, supplisr and any
party from their respective duly, guarantee. otligation and/or indemnity
relating to, withoud limitation, patents, workmanship, materials, safety,
performance in operation and/or reliahility
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FUGITIVE EMISSION TEST
REPORT

RePORT.NO.

SWI-FET-10

1SSUED DATE

05, JuLy.2010

CHEGKED By

JONGWOO, BOHN

FUGITIVE EMISSION PROTOTYPE
(TAT} ACCEPTANCE TESTING
<APIG22 >

APPROVED BY

YonGeyo,CHO
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PROTOTYPE TEST FOR VALVE

ACCORDING TO API 622 FIRST EDITION , AUGUST 2006,

- Fugitive Emission Tast equipment specification

1. Manufacturer : W VALVE CO. LTD.

2. Address: 1023-2 Gwanyang 1-dong,Dongan-gu,
Anyang-si, Gyeonggi-do, Korea

3. Date of Test: 28" June 2010 to 30" June,2010

1 VALVE SPECIFICATION

Valve size & type 2P-TRUNNION BALL VALVE WCB/316+RTFE i
RF FB 800# 4"

Material of Valve A216-WCB

Valve class 600#

Stem diameter 368.0 mm

Gland packing type Graphite Molded Packing

Packing material FKM+Graphite

Operating forque 292 ft-lbs

Stroke/ Angle Quarter-tum

ZTEST CONDITION

Test pressure 102-88 bar
Test medium He 93%
Check medium He 99%
Test temperaturs RT/2007C

Test equipment

Fugitive emission test equip. manufactured by
SWIVALVE CO. LTD.

Leakage measurement equipment

Helium Detector(ALCATEL Model ASM142 series)

Sampling method Random
: A VERITAS
Valve repacking before test 0 %’U;EViEWEED |
Insulation of test valve Heating Jacket used [Q{WW%%?E T /f’{;""”
AL _);:r"./"\.‘,
Actuator Geared motor DATE S
FORM-FET-01 I SWIVALVE CO.LTD.



APl STANDARD 822

A 1- Fugitive Emissions Test Report Summary

APl Std 822

Fugitive Emissions Testing Report Number; SWHFET-10

Appiication Profile : Check One Manufacturer: SWIVALVE CO. LTD.
] Rotating [.; Rising Description: 2-F Trunnicn Bal WCB 800# 4"
Testing Fagcility: SWI Factory N
Technician: JongWoo,Sohn Source: Ei\?nq?i{urer Date: 10" June,2010
Witress: Ki-Man , Kim — Visiributor
Start date: 28" June,2010 Compietion: 36" june 2010 Packaged:
-~ r Giard — Indicate New or [0 New
an Lga ' and Nut Torque : 39 fi-ibs Gurrent Product BT Current
Information psi.
Motes conceming installation instructions
Testing Profile Details
Leak Reference Flats Adjusted-
measurement Temperature! C) Gland Nut Reference A
Test Segimenl (500 ppm) Temperature(C) at packing gland Torque f-lbs Height {mm)
Bayt a Room temp. Room temp. 39 44 .50
0 Room femp. Room temp.
Start Ambient 4] Room temp. Reom temp.
(3-250 cycles 0 Room temp. Room temp
P=102 {ban) 0 Roem temp. Room temp.
o] Room temp. Reom temp.
High Temperature 9] 2000 1787
230-500cycles o 200 176%C
0 200¢C 176°C
P=88(bar) -
1 2007C 176°C
2 200°C 1761
Oay2 0 Raom temp. Roorn temp.
0 Reoom temp. Room temp.
Start Ambient 2 Reom temp. Room temp.
500-760 cycles 3 Room temp. Room temp.
P=102(bar) 3 Room temp. Room temp.
5 Roam termp. Room temp.
High Temperature 12 200 1761C
750-1000 oycles 13 20 178¢
15 2007C 176°C
P=88(bar) N
15 200°C 176°%C
16 200°C 178°C
Daya 8 Room temp. Rocm temp.
9 Room temp. Room temp.
Start Ambient 10 Reom temp. Reom lemp.
1000-1280 cycles 1 Room temp. Room femp.
P=102(bar) 11 Room temp. Room temp.
12 Room temp. Room temp. i e SRR,
T
High Temperature i5 2007 176G BUREAU VERITAS
5 ) FREVIEWED
1250-1500eycles 16 200¢C 1765 FIWITNESSED . oL
s 18 200¢C 176°C (o flml )
P= ar - PATE EGF AN
(ban) 18 200 176% g
23 200°C 175C

A groph depicling the test profile with associated leak checks and reajustments shall be provide by the testing authority.

FORM-FET-01

SWIVALVE CO.LTD.




AP| Std 822

Emissions Testing Report Summary

Test Number; SWI-FET-10

Test Date: 28" to 30" June 2010

Packing Material: FKid+ Graphite

Style Nurmnber:

Packing Manufacturer: PPE

Source of Sample: 2-P TRUNNION BALL WCB/316+RTFE

RF FB 60C# 47

Test Packing Cross-section {circular)

o-ring / Rectangle

Laboratory Name: SWI| LABORATORY

Location of Test; SWI FACTORY

Packing Gland OD and [D{at the packing}:

OD= 41 iD= 358

Packing Gland Bolt Diameter= 12 7mim

Number of Mechanical Cycles: 750

Packing Compression % of Free Height= 1060 %

Torque on Gland Nuts(each side)= 39/ 39 {ft-Ibs)

Number of Thermal Cycles: 750

Maximum Test Pressure @ 102 bar

Mechanical Cycles Prior to Readjustment:
Non-applicable

Number of Readjustments: 0

Facking Configuration: FKM + GRAFPHITE
Number of rings tested: 3 Oring + 2 GRAPHITE
Gircle the following

Ring shape{square, circular, vea)

Salid or split

Braided

Die formed

Spool stack

Wire or other reinforcement

Corrosgion inhibitor &type

Other

Show Sketch of Packing instaltation-define each ring:

TEST CHECKED BY : TEST APPROVED BY :

JONG WOO , SOHN YONG PYQ, CHO

DATE: July 5™, 2010 DATE: : July 57", 2010

| BUREAU VERITAS
TREVIEWED
FIWITNESSED, /.
A2
| S DAFE
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:f_&'“/(??u; /:,;er« <t
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